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TE3UCbI 1OKJIA/IOB

JEKIINA

JTAHAMHUKA HEOJJHOMEPHBIX HEJIMHEMHBIX BOJTHOBBIX CTPYKTYP .
COJIMTOHHOI'O 1 BUXPEBOT'O TUITIOB B KOMIIVIEKCHBIX CPEJIAX C JUCIHEPCHEU.
TEOPUSA, MOJAEJIUPOBAHUE, MTPUJIOKEHUA

B.1O. Beramos

Kazanckuii rocyjapcTBeHHbIN sHEpreTruyeckuii yuusepcureT, Kazans, Poccust
v_belashov@yahoo.com

DYNAMICSOF MULTIDIMENSIONAL NONLINEAR WAVE STRUCTURESOF THE SOLITONS
AND VORTEX TYPESIN DISPERSIVE COMPLEX MEDIA.
THEORY, SIMULATION, APPLICATIONS

V.Yu. Belashov

Kazan State Power Engineering University, KazargssdRu

Jleknust MOCBSIIICHA OTHOM U3 MHTEPECHEUIINX M OBICTPO Pa3BUBAIOIIMXCS 00JaCTEH COBPEMEHHON HETMHEHHOM
(hM3MKK U MATEMATUKU — TEOPETUYCCKOMY, aHATUTHYCCKOMY M YHUCIICHHOMY HCCIICIOBAHUIO CTPYKTYPHI U JUHAMHU-
ku 2D- u 3D-COIMTOHOB M HENMHEHHBIX BOJIH, OMUCHIBACMBIX ypaBHCHHsIMHU KiaccoB Kamommesa—IleTBHamBmiIy,
HecTanypoHapHoro ypasaenus Illpeaunrepa ¢ npousBoaHol HenuHeHHOro wieHa (ypaBuenue DNLS), a taxke Bux-
PEBBIX CHCTEM, ONMHMCHIBAEMBIX YPaBHEHHSAMH 3iinepoBoro tuma. Ocoboe BHUMaHHE yIenseTcs 00OOIMCHUSIM ITHX
YpaBHEHH, OTHOCSIIAMCS K Pa3IMYHBIM KOMIUIEKCHBIM (PU3HYECKUM CpejlaM, IMMyTeM ydeTa BBICIITUX JAUCIICPCUOH-
HBIX TIONIPABOK, BISHUS AUCCHUITAINN, HEYCTOMYUBOCTEH W CTOXACTHYECKUX (PIIYKTyammid COOTBETCTBYIOIIMX BOJI-
HOBBIX TOJIeH. Martepuan mpencTaBisieT co00i M3JI0KEeHHEe OCHOBHBIX aCNEKTOB KaK paHee U3BECTHBIX, TaK U OpH-
THHAJBHBIX PE3yJbTATOB, a TAKXKE 0000IIEHHE ObITa PA0OTHI aBTOPA B 00IACTH TCOPHU M YUCICHHOTO MOJCIHPO-
BaHUs JIMHAMUKHM HEJIMHEWHBIX BOJH, COJIMTOHOB U BUXPEBBIX CTPYKTYP B cpelax ¢ aucnepcueit. Hapsny ¢ neranb-
HBIM PaCcCMOTPEHHEM COOCTBEHHO TCOPETUYECKUX ACIECKTOB, 0CO00C BHHUMAHUC YICICHO MPHUIOKCHUAM B pa3jiHy-
HBIX 00J1aCTAX COBPEMCHHOM (pHU3MKH, BKIIOYask (PU3UKY [Ta3MbI, THIPOAMHAMUKY U (PH3UKY BEPXHEH aTMOCHEPHI.

This lecture is devoted to a one of the most istimg and rapidly developing areas of modern nesalirphysics
and mathematics the theoretical, analytical and advanced numegtaly of the structure and dynamics of two-
and three-dimensional solitons and nonlinear walescribed by KadomtsefPetviashvili, derivative nonlinear
Schrodinger classes of equations and also thexeystems described by Euler-type equations. Shatténtion is
paid to generalizations (relevant to various complgysical media) of these equations, accountingifgh-order disper-
sion corrections, influence of dissipation, indtés, and stochastic fluctuations of the wavéd§e This is consistent
representation of the both early known and origiealllts, and also the generalization of the egpeei of the author in
theory and numerical simulation of the nonlineaveg solitons and vortex dynamics in dispersiveimédh a level with
detail consideration of pure theoretical aspepiscial attention is paid to the applications ofttieory in different fields
of modern physics including plasma physics, hydnadyics and physics of the upper atmosphere.

3BOJIONUA JTOKAJTBHBIX MATHUTHBIX CTPYKTYP HA COJIHIIE
A.A. Toj0BKO

HucTuTyT comuevno-3emuon pusmkn CO PAH, Upkyrtck, Poccust
golovko@iszf.irk.ru

EVOLUTION OF LOCAL MAGNETIC STRUCTURESON THE SUN
A.A. Golovko
Institute of Solar-Terrestrial Physics SB RAS, iy Russia

DBOITIONHUS JIOKAJIBHBIX MATHUTHBIX CTPYKTYP — KOMIUIEKCOB aKTHBHOCTH, aKTHBHBIX 00JacTeil, 3eMepHbIX ak-
TUBHBIX 00JIaCTEH, MATHUTHBIX Y3JIOB — 00pa3yeT CIOKHYIO MEepeMekacMyl0 KapTHHY MarHUTHOro moiiss CoJHIa.
[MapameTpuueckas cucTeMa KIaCCUPUKAIMA CTPYKTYP Ha OCHOBE BEITMYMHBI UX MAKCUMAIFHOTO MAarHUTHOTO ITOTO-
ka F u BpemeHnu xu3HM t M03BOJIMIIA BBISIBUTD TJIABHYIO MOCJIEI0BATEIbHOCTh MATHUTHBIX CTPYKTYp. B Tex ciyuasx,
KOTr/1a HaOJIOJICHUSI TTO3BOJISIOT NPOCICANTh 3BOJIOLHMI0 OUITOJSIPHON MAarHUTHOW CTPYKTYPBI OT €€ POXICHHUS 0
HCYE3HOBCHUSI U OIleHUTH F 1 t, BRImonHsieTcs cootHomnrenue IgF = A + blgt. Eciun Bpemst u3mepsietcst B cekyHiax, a
MarHMTHBIX IOTOK — B BeOepax, To A=14 u b=1.2. lpyrumu aBropaMu HOATBEPKIEHA CIIPABEIIMBOCTS 3TOTO COOT-
HOIICHHS [UIsl CAMBIX MEJIKOMACIITAOHBIX MATHUTHBIX 3JICMEHTOB, TaK YTO OOLIMI OXBATHIBAEMBIH [HAIIA30H COCTA-
BUJI IECTh TIOPSIJIKOB BeJIM4MHbL. Ha TakoM ke Jirana3oHe yCTaHOBJICHO CTEIIEHHOE COOTHOLICHHE s (PyHKIMK pacnpe-
JieneHnst BeposTHOCTH. CTEIEHHOE COOTHOIICHHE SIBIISICTCS MAaTEMATHYCCKUM BBIPAKCHHACM CAMOIIOJIO0MS JIOKATBHBIX
MAarHUTHBIX CTPYKTYpP Pa3HbIX MACIITA00B U COIJIACYeTCsl C (DPAKTAIBHOW reOMETPHEH MarHUTHBIX MOJICH B COMHEYHOMN
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(otochepe. Dta KOHLENIMS NMPUBJIEKATEIbHA KOMIIAKTHOCTBIO OMUCAHMS M IIEPCIIEKTHUBHA JUISl UCCIIEIOBAHMS TMHAMHUKI
COJTHEYHBIX MAarHUTO-TUTIA3MEHHBIX 00pa3oBaHHmil Ha cyOTeneckonuyeckux (~10km) MaciiTabax.

YACTOTHO-YTI'JIOBOE 30HANPOBAHUE UOHOC®EPHI
B.I'. l'aaymko, FO.M. SIMnoabckuii

Paanoactponomuueckuit ”HCTUTYT HarmoHanbHOM akajieMun HayK Y KpawHbl, XapbKoB, Y KpanHa
galushko@rian.kharkov.ua

FREQUENCY-AND-ANGULAR SOUNDING OF THE IONOSPHERE
V.G. Galushko, Y.M. Yampolski

Institute of Radio Astronomy, National Academy aie®ices of Ukraine, Kharkov, Ukraine

B pabore mpencTaBieH METO YaCTOTHO-YTIIOBOTO 30HANPOBAHUS, KOTOPBIA TO3BOJIIET BOCCTAHABINBATE TPEX-
MEPHO-HEOIHOPOAHYIO CTPYKTYpPY HOHOC(hEpHI, BKIFOUas epeMernaronecs nonochepusie Bosmymenus ([T1MB),
1o u3MepeHusiM napameTpoB BU-curnanoB Ha HakJIOHHBIX paauoTpaccax. Juarnoctuka [IMB ocymectBisieTcss B
MOJIENIM BOJH TIOTHOCTH 3JIEKTPOHHOW KOHIICHTPAIIUH, ABIDKYIIUXCS B pEATbHOM HOHOC(EPHOM CIIO€, TI0 BapHaIli-
SIM YTJIOB MIPHUXOMa W JOTUIEPOBCKOTO CMEIIEHMS YaCTOTHI MPOOHBIX cUrHanoB. OOpaTHas 3aava pemieHa B CIIeK-
TpabHON 00JIACTH B CTATHCTHYECKOM M JWHAMHYECKOM HPHUOIIDKEHUSIX. DTO TO3BOJSET HE TOJBKO OINPEIEINATh
OCHOBHBIE TIAPAMETPHI BO3MYIICHUH (aMILIUTY/a, IJTHHA BOJHbI, CKOPOCTh U HAMPABICHUE JIBU)KEHHS), HO U BU3Yya-
JIM3UPOBATh HEOJAHOPOJHOCTH IUIa3Mbl. J{JIsl BOCCTAHOBJICHHUS FOPU30HTAIBHBIX TPAAUEHTOB DJIEKTPOHHON KOHIICH-
TpalUK JTOTOJIHUTEIBHO UCIOJIB3YIOTCA YaCTOTHBIE 3aBUCUMOCTH BPEMEHU T'PYMIIOBOTO 3ala3/bIBaHUs 30HIUPYIO-
IIMX CUTHAJIOB. PaboTOCOCOOHOCTh MPEIIOKEHHOTO aJTOPUTMA MPOBEPCHA C TOMOIIBI0 YHCICHHOI'O MOJEIUPO-
BaHUs. AJICKBATHOCTh PE3yJbTATOB BOCCTAHOBJICHHS MAPaMETPOB HOHOC(EPHI B PEANBHBIX YCIOBHSIX MOJITBEPK/IA-
€TCsI JAHHBIMH OJTHOBPEMCHHOW JUATHOCTHKH HOHOC(EPHI APYTHMHU METOIaMU.

The paper presents the method of frequency-andl@angounding which allows recovering 3D inhomogarseo
structure of the ionosphere, including travelingaspheric disturbances (TID), from measurementsifofsignal
parameters at oblique radio paths. The TIDs arenstoucted in the model of electron density waves/ing
through a realistic ionospheric layer using timeyireg angles of arrival and Doppler frequency shdt the probe
signals. The inverse problem was solved in thetspledomain within two approaches, a statistical andynamic.
This allows not only recovering the basic parangetdrthe disturbances (amplitude, wavelength antomalirec-
tion) but also visualizing this kind of plasma imhogeneities. To measure horizontal gradients otteetron den-
sity, frequency dependences of the group time-defathe sounding signals are used in addition. 3inggested
technigue has been validated through computer aiiouk. The adequacy of recovering ionosphericrpaters in
field conditions is verified by data of simultanedonospheric diagnostics using other methods.

BJUSHUE COJTHEYHON AKTUBHOCTH HA IOI'OTHO-KJIUMATHUYECKHUE
XAPAKTEPUCTUKHU TPOIIOCO®EPBI. COBPEMEHHOE COCTOAHUE ITPOBJIEMBbI

Kepeouos I'.A., KoBasenko B.A.
WHcruryt conneuno-3emuoi puznku CO PAH, Upkyrck, Poccus

SOLAR ACTIVITY EFFECT ON WEATHER-CLIMATIC CHARACTERISTICS
OF THE TROPOSHERE: THE PRESENT STATE OF THE PROBLEM

V.A. Kovalenko, G.A. Zherebtsov
Institute of Solar-Terrestrial Physics SB RAS, Iy Russia

OO0CyXIarTcs BOMPOCH], KOTOPhIC UMCIOT MEPBOCTCIICHHOC 3HAYCHUC IS MOHUMAHHS MPUPOABI KIMMaTHYC-
ckux m3MmeHeHuit B 20 Beke, U OCHOBHBIC (DM3MUYECKUE TPOIIECCHI, OTBETCTBCHHBIC 33 3TH U3MEHEHUs. PaccMaTpuBa-
€TCS BO3MOXKHASI POJIb COJTHEYHON aKTUBHOCTH B M3MCHCHUM KinMaTa Ha 3emiie. [lokazaHo, 4TO (u3MYecKHe MeXa-
HU3MBI, C TIOMOIIBI0 KOTOPBIX MOXKHO OOBSICHUTH BIMSHHE COJTHEYHON MEPEMEHHOCTH HA TIOTOY U KIUMAT, CBOASATCS K
PETYIUPOBAHMIO MOTOKA JHEPTHH, YXOAALICTO OT 3€MJIM B KOCMOC B BBICOKOUIMPOTHBIX 00NacTsIX. PaccMoTpeHsl
0COOEHHOCTH OTKJIMKA TEIIOBOTO M JAWHAMHUYECKOrO PeXHMOB MHPOBOIO OKeaHa W aTMoc(epbl Ha M3MEHEHHUS B
MOJISIPHBIX 00macTsix. OOCYKIAr0TCs 3aKOHOMEPHOCTH J0JTOBPEMCHHBIX U3MEHEHUI KOJIMYECTBA OCaaKoB 3a 1979—
2007rr. 1 UX CBSI3b C TEOMArHUTHON aKTHBHOCTBIO.

Problems of primary significance for understanding nature of climate changing in 20 century aridggpal
physical processes responsible for these changadismussed. The possible role of solar activitthenEarth’s cli-
mate changing is considered. Physical mechanismexfdaining the influence of solar activity on wkeer and cli-
mate come to regulation of the energy flux outgdimgn the Earth to space at high latitudes. Thaujiedties of
the response of thermal and dynamic regimes ofodean and atmosphere to changes in polar regians ar
considered. Regularities of long-term variationgimount of atmospheric precipitations over 197972880 well as
their correlations with geomagnetic activity arsoalinder discussion.
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CAMOOPT'AHM3ALIVA 1 HEJIOKAJIBHBIE CBOFICIBA TFEO®OU3NYECKHUX
TYPBYJIEHTHBIX TEHEHUH

C.C. 3nauTHHKEeBHY

XeJIbCUHCKUI YHUBEPCHUTET, OT/IENICHHE aTMOC(EPHBIX HAayK, OuHIsIH IS
Wucruryt ¢pusuku atmochepsl PAH nmenu A.M. ObyxoBa, Mocksa, Poccust
sergej.zilitinkevich@fmi.fi

SELF-ORGANISATION AND NON-LOCAL FEATURES OF GEOPHYSICAL TURBULENT FLOWS
S.S. Zilitinkevich

Division of Atmospheric Sciences, University of kieki, Finland
A.M. Obukhov Institute of Atmospheric Physics, RassAcademy of Sciences, Moscow

CoriacHO KJIacCHUYECKOW mapaaurMe, TypOyJICHTHOEC TEUCHHE PACCMAaTPUBACTCS KaK CYMEPIO3UIUs OPraHU30-
BaHHOTO CPCIHETO JBHKCHUS U XAaOTUYCCKOW TypOYJICHTHOCTH, XapaKTePHU3YIOLICHCS MPSIMbIM KacKaJgoM 3HEPTUH
(oT GosbIINX BUXpEH K MEHBIIMM), @ UHCTPYMEHTAMHU MOJICITUPOBAHUS CIIYKAT TYpOYJIEHTHBIE 3aMbIKaHHsI, OCHO-
BaHHbIE HA KOHIIEMIIMU TPAIMEHTHOrO MEPEHOCA, W JIOKAJIbHBIC 3aKOHBI COMPOTHBICHUS M TEIUIo/MaccooOMeHa.
DTOT TPaJAUIUMOHHBIN MMOAXO]] XOPOUIO pabdoTaeT B MPUMEHCHUH K HEWTPaIbHBIM M CIA00CTpaTH(UIUPOBAHHBIM
TEYSHMSIM, HO TPH OYCHb YCTOWYHMBOW M OCOOCHHO HEYCTOWYMBOW CTpaTU(UKAINU CTAJTKUBACTCS C HEMPEOI0JIN-
MBIMH TPYAHOCTAMU. ['eopu3mdaeckue TeUeHNs, TOABEPKEHHBIE BIMAHUIO CTPATU(HUKAIMH ITIOTHOCTH ¥ BPAILICHHS
3emJH, MOYTH BCETAa BKIIOYAIOT OCOOBIM THIT XaOTHUECKUX IBIKEHUH — ¢ 0OpaTHBIM KackazoMm >Hepruu. [locien-
HHUE MPUBOAAT K CaMOOPTaHMW3AalUU B ()OpME BTOPHUYHBIX HUPKYIIHUH, COCYIIECTBYIOUINX C OOBIYHBIM CPETHIM
TEYEHUEM, U TIOPOKJAIOT HEJIOKAIbHBIE MEXaHU3MBI NIepeHOca SHEPTHH W BemecTBa. [Ipu ycroiumBoii crpatudu-
KaIli¥, THIUYHOW JJs BepxHEeW atMocdepsl, TypOyJIEeHTHOCTh CYIIECTBCHHO B3aWMOJICHCTBYET C BHYTPEHHHUMH
BonmHaMu. OOCYXKIAOTCS MPUMEPhl HEMIPUMEHUMOCTH KJIACCHYCCKOW MapajirMbl, U MPEIIOKCHA albTCPHATUBHAS
napajurma, BKIFOYAroniass oOpaTHBIA Kackaj, OpraHH30BaHHBIC CTPYKTYPBI U B3aMMOJACUCTBHS BOJIH C TypOYJICHT-
HOCTBIO. Ha ee OCHOBe MepecMaTpUBAarOTCs 3aKOHBI TErio/MaccooOMeHa, TypOyJeHTHBIC 3aMbIKAHUs, U APYrue
MPAaKTUYECKUE ACTICKTHI MOJICIIMPOBAHUS T€O(DU3NICCKON TypOYICHTHOCTH.

The classical paradigm of the theory of turbulesteges that turbulent flow can be considered agarposition
of the fully organized mean motion and fully chadtirbulence characterized by the forward energgade. Ac-
cordingly, common tools for modeling geophysicaiwt are: turbulence closures based on the condeguven-
gradient turbulent transport; and essentially loealstance and heat/mass transfer laws. Howavetrangly stable
and especially in unstable stratification they fatgurmountable difficulties. Stratified geophysifi@ws almost
always include a type of chaotic motions charargetiby inverse energy cascade and led to develdpofee|f-
organized, large-scale motions coexisting with usnean flow and causing non-local effects overlabke the
classical theory. In strongly stable stratificattypical of the upper atmosphere, turbulence egdbninteracts with
internal waves. Examples of principal failure oé ttlassical paradigm are demonstrated, and amaiies para-
digm is proposed accounting for organized strustamed wave-turbulence interactions as inherenufeatof geo-
physical flows. The new paradigm serves as a lfasigvision of the currently used heat/mass tramisfws, turbu-
lence closures and other practical aspects of nmagigeophysical turbulence.

ADSPOHOMMUS UCKYCCTBEHHO BOSMYUIEHHBIX ATMOC®EPBI U HOHOC®EPHI 3EMJIN
C.A. Ko3uoB

Wncruryt aunamuku reocdep PAH, Mocksa, Poccnst
S_Kozlov@inbox.ru

AERONOMY OF THE ARTIFICIALLY DISTURBED ATM OSPHERE AND IONOSPHERE
S.I. Kozlov
Institute for Dynamics of Geospheres RAS, Moscoussta

JleTalbHO paccMaTpPUBAIOTCS MPOOIEMBI UCCIISIOBAHMS @3POHOMUN HCKYCCTBEHHO BO3MYIIEHHBIX aTMOC(hepsl 1
norocepsl 3eMiTi. DTO PaCCMOTPEHUE BKITIOYACT:

1) xpaTKuii aHaIM3 BO3IEHCTBHS Pa3IMYHbIX HCTOYHMKOB BO3MYIIEHHUS Ha OKOJIO3EMHYIO CpPELy, KaK CIelralb-
HO CO3JaBae€MBIX IS 3TOH LEIH — MOIIHBIX PaJHOBOJIH, HHXKEKIUK 3apaKEHHBIX 4acTHIl (3JEKTPOHOB, IIa3MbI),
B3pPBIBOB XMMHYCCKHX B3PBIBUATHIX BEIIECTB, BHIOPOCOB XMMHYCCKH AKTHBHBIX BEIICCTB, HCKYCCTBEHHBIX METEO-
POB, Tak 1 00YCJIOBJICHHBIX MHOTOOOpAa3HOW NMPOU3BOACTBEHHON, 00OPOHHON U IPYroil NesITeIbHOCTBIO YeloBeYe-
CTBa — HEIpepbIBHBIX BHIOPOCOB CO,, SACPHBIX B3PHIBOB, 3aIyCKOB PAKET, IMOJICTOB CAMOJICTOB, MHKEKIMU (Ppeo-
HOB, BX0/10M B atMoctepy KA u T. 1.;

2) xnaccuUKanuo adpOHOMHYECKUX 3a7ad HA OCHOBE TAKOTO aHAM3a — <«XOJIOJHAs» Cpela C MOBBIIICHHBIM
YPOBHEM MOHHU3AIUH, CPEla B YCIOBHSX Pa30TrpeBa JIEKTPOHHOTO rasa, cpe/ia B YCIOBUSAX U3MCHCHHS MAJIbIX CO-
CTaBJISIONINX BO3/yXa, CPe/ia B YCIOBUSAX U3MEHEHHS TEMIIEPATYPhI M INTIOTHOCTH BO31IyXa;

3) 06CyKIeHHe OCHOBHBIX OCOOEHHOCTEM MCCIIEOBAHUS; YUET CIEM(UKU BO3IEHCTBHA HCTOYHHKOB, HEPABHO-
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BECHOCTH CpEJIbl, CYIICCTBEHHBIX M3MCHECHUI B XUMHUYCCKOM COCTaBE BO3IyXa, HEOOXOJMMOCTH IIOMCKA HOBBIX pe-
aKIuil ¥ pacCMOTpeHus 3a1a4 kiacca |V ¢ Ipyrux mo3uimii;

4) aHanu3 peleHui psijia 3a/1a4 1Mo a9POHOMHUH, OTHOCSIIIUXCS K Pa3HbIM KJIaccam;

5) ocHOBHBIE BBIBOJIBI U OMPEJIeiicHIEe Hanboiee ePCIEKTUBHBIX HAMPABICHUH HabHEHITHX PaboT.

We consider in detail the up-to-date problems efadkronomy of the artificially disturbed atmosphanel io-
nosphere. The lecture includes:

1) The brief review of impact on the medium frontivas sources, special (powerful radio waves, tjpecof
charged particles (electrons and ions), chemicallosions, release of chemical agents, artificialanes) as well as
from the other human activities (G@mission, nuclear tests, missile launches, chdmétt.);

2) The elaboration of the taxonomy tree for aeroppnoblems — “cold” medium with enhanced ionizafiare-
dium under the electron gas heating, medium urtterariation of the neutral minor constituents, medunder
the change of the neutral temperature and density;

3) The discussion of the main peculiarities in #tedy of aeronomy, how to take into account thdaser
properties of any source of disturbance, nonequilib state of the medium, significant change of aivecom-
position, the requirements for the seeking of tleev rchemical reactions. The analysis of the solufama
number of aeronomy problems is given in detail. fildalize the lecture with the description of the shprom-
ising directions for future work.

HU3KOYACTOTHBIE 3JIEKTPOMAT'HUTHBIE TOJISA B OKOJIO3EMHOM ITPOCTPAHCTBE
A.B. Koaockos, FO.M. SIMnmoJibckuii

Pangunoacrponomuueckuit uHcTUTYT HAH YKpaunsl, XapbkoB, Ykpauna
koloskov@rian.kharkov.ua

LOW-FREQUENCY ELECTROMAGNETIC FIELDSIN THE NEAR-EARTH SPACE
A.V. Koloskov, Yu.M. Yampolsky
Institute of Radio Astronomy NAS of Ukraine, KharkUkraine

B nexnuu npoaHanu3upoBaHBl OCHOBHBIE NPUPOJHBIC M AHTPOIOTEHHBbIE (aKTOphl, (HPOPMHUPYIOIIHE DIIEKTPO-
MarHuTHOE OKpyxeHue 3emin B ynpTpanuskouactotHoM (YHY) u ceepxuuskouacrotaom (CHY) anamazonax. Pac-
CMOTpPEHBI TI00aJIbHBIC 3JIEKTPOMArHUTHBIC pe3oHaHChl mrymaHoBckuit (IIIP) u monochepHsIil anb()BEHOBCKHUA
(UAP). Ipoaemonctpuposana cesi3b YHU-CHY-curaanoB ¢ MUPOBOH IPO30BOW aKTUBHOCTHIO, U OIMKCAH METO[
BOCCTAQHOBJICHUsI aKTUBHOCTH I'PO30BBIX LIEHTPOB 10 JAaHHBIM MOHUTOPHMHIA CUTHANOB B auanazoHe LIIP. M3ydensr
Mopdonoruueckne ocodenHocTu curuanoB AP, nokasana ux cBs3b C JIOKaJIbHBIM 3HAYCHUEM KPUTHUECKOM 4acTo-
TBI HOHOC(EPHI U TIPEIJIOKEHA METOIUKA OTICHKH €€ BEITMYMHBI 110 U3MepeHusIM cobcTBeHHbIX yacToT UAP. Uccie-
noBaHbl ocHOBHBIE HcTouHUKH Y HU-CHY-curHanoB TeXHOTEHHOU TpUpoibl. [IpuBeieHBI pe3ynbTaThl MOHUTOPHH-
ra CUTHAJIOB MPOMBIIIICHHBIX Y9HEProCeTell Ha CBEPXAATbHUX paccTOIHUIX. OOCyKaaeTcss BO3MOKHOCTD HUCIIONB30-
BaHMSA 3TUX JaHHBIX ISl KOHTPOJIS yPOBHS AJIEKTpOMarHuTHoro 3arpsizHenust B CHU-guanasone.

In the lecture the basic natural and anthropodeantors that form the Earth's electromagnetic emvirent in the ultra
low (ULF) and extremely low frequency (ELF) rangee analyzed. The global electromagnetic resonanesesely,
Schumman (SR) and lonospheric Alfven (IAR) are wigred. The relationship between ULF/ELF signats the global
thunderstorm activity is shown, and a techniqueésented for restoration of the thunderstorm cetivity from moni-
toring of SR signals. Morphological features of 1&ignals and their relation to local magnitudehef ¢ritical frequency
of the ionosphere are analyzed. A technique afmesitig the critical frequency of the ionospherarfnmeasured eigen-
frequencies of the IAR is suggested. The main ssu€ ULF/ELF signals of technogenic nature arestigated. Results
of the super-long range monitoring of signals fimswer mains are presented. The possibility of utfiage data to moni-
tor the level of electromagnetic pollution in theFEange is discussed.

BJIMAHUE CO.JIHE‘IHOI/'I AKTUBHOCTHU HA KJINMAT: BO3MOXXHBIE MEXAHU3MBbI
BO3JEUCTBUSA U PE3YJIBTATBI MOJIEJIUPOBAHUSA

HN.N. Moxos, A.B. Enxncees

HuctutyT pusuku atmochep um. A.M. O6yxoa PAH, Mocksa, Poccus
mokhov@ifaran.ru

IMPACT OF SOLAR ACTIVITY ON CLIMATE: POSSIBLE MECHANISMSAND MODELLING RESULTS
I.I. Mokhov, A.V. Eliseev
A.M. Obukhov Institute of Atmospheric Physics RA&pscow, Russia

AHATM3UPYIOTCSI MEXaHU3MBI BO3JICHCTBUS COJHEYHOW aKTHBHOCTH Ha KIMMAT M MX BKJIAJ B KIMMAaTHYECKHE
Bapuanun B mociegHux cronetuax um XX| Beke. [Io coBpeMeHHBIM OIEHKaM, BKJQJ PaIdallMOHHOTO BO3MY-
maroriero Boszeiicteus (PBB) u3-3a MHTErpajbHOrO 110 CHEKTPY HM3MEHEHHUS IOTOKA COJIHEYHON pagualid B
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KIIMMATUYECKHE M3MEHEHUS MOCIEAHUX IECATUIETUNH OTHOCUTENbHO Majl. [IpuBOASTCS OLIEHKM €ro BKJaaa B
kumarudeckue Bapuaimu XX| Beka otHocuTesbHO PBB, CBS3aHHOTO ¢ aHTPOIIOTCHHBIM BO3JICHCTBUEM Ha KIIMMAT.
B psne armMocdepHbIX Moneel yYUTHIBACTCS KOCBEHHBIN MEXaHHM3M KIMMATHYCCKOT'O BO3JCHCTBUS COJIHEYHOMN
AKTUBHOCTH, CBS3aHHBI C BIUSHHEM YJIbTPA(QHOICTOBOTO H3IYYCHUS M TOTOKA JHEPTeTHUCCKUX YAaCTHIl Ha
conepxanne O3 B atmocdepe C pasButueMm coorBercTByromiero PBB. Eme oiuH KOCBEHHBINH MEXaHH3M CBSI3aH C
BO3MOXKHBIM BIMSIHUEM KOCMHUYECKHX JIy4el, MOTOK KOTOPBIX MOJYJIHUPYETCSl COJIHEYHBIM BETPOM, HA UMCIIO sIIEP
KOHJICHCAIUHU B aTMoc(epe U, CIeJOBATEIILHO, HA XapaKTEPUCTHKH 00IaYyHOCTH.

Mechanisms of influence of solar activity on climand their contribution to climate changes dutasg centu-
ries and in the 21st century are analyzed. Accgrttinthe present-day estimates, contribution ofatae forcing
(RF) due to change in total solar irradiance islsfoathe century climate variations of recent ddes. In addition,
estimates of its role in climate changes expecidtie 21st century relative to anthropogenic fagsiare shown. At
present, some atmospheric models implement the anéth related to impacts of ultraviolet radiatiord @&ner-
getic particles on ©in the atmosphere leading to development of tepaetive RF. Another indirect mechanism is
due to possible impact of solar wind-modulated dosiays on the number of cloud condensation nunl¢he at-
mosphere and characteristics of cloudiness.

INIAHETAPHBIE BOJIHBI: PACIIPOCTPAHEHUE
U B3AUMOJEUCTBHUE CO CPEJHUM NIOTOKOM

A.U. Iloropenbuen

Poccwuiickuii rocyiapcTBeHHBIN rUApoMeTeopoornieckuii yausepcuret, Cankr-IletepOypr, Poccus
apogor@rshu.ru

PLANETARY WAVES: PROPAGATION AND INTERACTION WITH A MEAN FLOW
A. Pogor eltsev
Russian State Hydrometeorological University, 8tePsburg, Russia

AHann3 HaONMIONEHWH TOKa3hIBaeT CIJIBHYI0 HM3MECHUYMBOCTH AMIUIUTYZ CTAllMOHAPHBIX IUIAHETAPHBIX BOJH
(CIIB) B Teuenue 3umuux MecsieB B CeepHoM nonymiapuu. C HCIOIb30BaHHEM YHCIEHHON MOJIETH OOIIEl Iup-
KYJSIIAM MCCJICJIOBAaH HEJNIMHEHHBIH OTKIWK cTpaTochepHoi nuHaMuku Ha ycwiaeHue amrumutyn CIIB Ha HuxHE#H
rpanute. [lonydeHHbIe pe3yabTaThl MOKA3bIBAIOT, 9TO HEJIMHEHHBIC B3aUMOICHCTBHUS BOJTHA—BOJHA M BOJIHA — CPEJI-
HUH TOTOK TpuBOIAT K Hackimennio CIIB1 (mmanerapHass BOJMHA C 30HANBHBIM BOJHOBBIM UHCIIOM, PaBHBIM 1).
HanpHeiimee yBennuenune ammointy sl CIIB1 Ha HIDKHEH TpaHHIle MPUBOIMUT K CYIMICCTBEHHOMY U3MCHECHHUIO CPEJI-
HEro TOTOKA B HIDKHEH cTpaTtocdepe, 4To OrpaHHYMBACT BEPTHKAIHHOE IPOHUKHOBCHHUE 3TOW BOJIHBI B CTpaTOChe-
py- B pesynbrare ammutyna CIIB1 B BepxHelt ctparocdepe u Me3ochepe CTAHOBHUTCS Jaxe MEHBIIE IO CpaBHE-
HUIO cO caa0bbiM Bo30OyxaeHueM. AHanmu3 uyBcTBUTenbHOCTH CIIB2 B cTpatocthepe k ycuineHUIo BO3OYKIACHUS Ha
HUKHEH TpaHule MOKa3bIBAET, YTO B 9TOM CIy4yae OTKJIMK SBJISETCS MOYTH JIMHEHHBIM, MO KpalHel mepe, AJs pe-
anpHO HaOmogaeMbix amruutya CIIB2. Kpatko 00Cy)Iar0Tcsl BO3MOKHBIC IPUMEHCHHS MTOJTyYCHHBIX PE3YJIbTATOB
K ITpo0JieMaM BHE3AIMHBIX CTPATOCHEPHBIX MOTEIUIEHUH, cTpaTochepHBIX BACIIMIUISIIIAA U BECEHHEHN MepecTpOiKy.

The analysis of observations shows that thereaistrong variability of stationary planetary wd8®W) am-
plitudes during winter-time in the Northern hemisph Using a numerical model of the general citouta the
nonlinear response of the stratospheric dynamiesitmcrease of the SPW amplitudes at the lowendanry is in-
vestigated. The results obtained show that nonlineae-wave and wave-mean flow interactions leatthéosatura-
tion of the SPW1 (planetary wave with zonal wavenhar one). Further increase of the SPW1 forcirtpaiower
boundary cased a substantial change of the meanirilthe lower stratosphere that limit the vertipahetration of
this wave into the stratosphere. In result the SRAMplitude in the upper stratosphere and mesosjiiez@mes
even smaller in comparison with case of a weakifigtcThe analysis of the SPW2 sensitivity in thatsisphere to
an increase of the lower boundary forcing showsiththis case the response is approximately lia¢deast for the
realistic (observed) SPW2 amplitudes. A possiblgiegation of the results obtained to the problerhthe sudden
stratospheric warmings, stratospheric vacillati@mg spring-time transition is shortly discussed.

COBPEMEHHBIN TEJECKOII
B.I'. Cypaun

Tl'ocynapcrBennslit actpoHomuyeckuii HHCTUTYT uM. I1.K. IlItepubepra, Mocksa, Poccust
vsurdin@gmail.com

MODERN TELESCOPE
V.G. Surdin
Sternberg State Astronomical Institute, Moscow, $Rus

DBOJIIONHNS ACTPOHOMHYECKUX MTPUOOPOB M TEJIECKONA KaK BaYKHEHILET0 M3 HUX M0J00HA BOIIOLUH OHOChEpHI:
3apOAMBIINCH KaK IPOCTEHIINIA YHHUBEPCAIBHBIH HHCTPYMEHT, Teneckon 3a 400 et sBosonMyM MyTHUPOBAT U, pas-
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BUBAACh B PAa3HbIX HAIIPABJICHUAX, HaJI MHOXCCTBO Y3KOCHCHUAJIM3UPOBAHHLIX THIIOB, HACJICHHBLIX Ha PCHICHHUC
paSHOO6paSHLIX 3aa4. HpeCTI/I)K HaIII/IOHaHLHOﬁ ACTPOHOMMUHN HU3MEPACTCH, MPEIKAC BCCTO, KOJIUICCTBOM U KAYCCT-
BOM HUMCIOIUXCA Yy CTPAHbI TCJICCKOIIOB. HeCMOTpH Ha pa3BUTHUC METOJOB KOMIBIOTECPHOTO MOACIUPOBAHUA U KOM-
MYHUKaluH (BI/IpTyaHLHI)Ie TCIJICCKOIIBI U T. H.), 0e3 apccHajia COBPEMCHHBIX TCJICCKOIIOB, YCTAHOBJICHHBIX B JIYUIINX
MecTax 3eMIId M Ha Op6I/IT€, nmobas HallMOHaJIbHAs1 aCTPOHOMUS 06pequa Ha Hp03${6aHI/Ie. B JO0KJIanc cAciaHn 0630p
NonyJdaiuun TEJICCKOIIOB U HAMCUYCHBI HAIIPpABJICHUS UX SBOJIOHU B OmKauime roasbl.

BbICOKOTOYHBIE CHEKTPOIIOJIAPUMETPUYECKHUE U3MEPEHUS
COJIHEYHbIX OBPA3OBAHUU HA BCBT

H.M. ®upcrosa, B.U. Iloasikos

HuctutyT comueuno-3emuoin gusuku CO PAH, Upkytck, Poccust
polyak@iszf.irk.ru

HIGH-ACCURACY SPECTROPOLARIMETRIC MEASURING OF SOLAR FORMATIONS
AT LARGE SOLAR VACUUM TELESCOPE

N.M. Firstova, V.l. Polyakov
Institute of Solar-Terrestrial Physics SB RAS, Iy Russia

Jlekumsi moCBSIIIEHa OMHMCAHMIO CIICKTPONOIIPUMETPHUYECKUX HAOJIIOAeHNH Ha BOJIbIIOM CONHEYHOM BakyyM-
oM Teseckore (BCBT). Paspemiaromas criocobHocTh criekrporpadga 600000—70000@ pabGoumx mopsiakax cOOT-
BETCTBYET KPUTEPHUIO BBICOKOIUCIIEPCHOHHBIX clieKTporpados. Kommieke Teneckon—cnekTporpad uMeeT TeOpeTH-
YEeCKOE MPOCTPAHCTBEHHOE pasperienue Boie 0.4", 4To Mo3BOJISIET UCIIOIBb30BATh €T0 IS HAOIIOICHHA COTHEYHBIX
TOHKOCTPYKTYPHBIX 00pa3oBaHuil. Peructpariust CHeKTpOB MPOU3BOIUTCS OJHOBPEMEHHO C MOIYICHHEM MOHOXPO-
Matudeckoro n3oopaxenus Comnna B imanyd Ha ¢ momomnsio [13C-kamep.

Ha BCBT ¢ moMoIipio CieKTPOIOIIPUMETPUIECKUX HAOIIOICHUI TIPOBOIUTCS HCCIIE0BaHNE CIToco0a HarpeBna
XpoMocgepsl BO BpeMsI COJTHEUHBIX BCIIBIIIEK C IENBI0 TIOHMMaHMsI MEXaHH3Ma Tepeady dJHEpTrHuH B XpoMocdepy
13 KOPOHBI, TJIE PACIIOJIOKEH UCTOYHHUK SHEPTHY BO BPEMsI BCTIBIIIIKH, ¥ POJIM YCKOPEHHBIX YacTHIl B 3TOM IIPOIIECCe.

Ocnamenne bCBT noBoii kpynHoradaputHoit [13C-kamepoli, TO3BOJISIONIEH HCIIONB30BAaTh BTOPOE KaMepHOE
3epKajio Uil pabOTHl B JIByX CHEKTPAJIBbHBIX 00JACTSX, JaeT BO3MOXKHOCTH OHOBPEMEHHO MOJydYaTh IapaMeTphl
Crokca Ha JBYX YPOBHSIX COJIHEUHOH aTMoc(epsl, T. €. OJHOBPEMEHHO HCCIICOBATh M3JIydeHHE M MOJLSIPH3ALNI0
CHEKTPAJbHBIX JIMHUH B XpoMocdepe BO BpeMsl BCIBIIIKH 1 TIOBEJJCHUE MarHUTHBIX ToJiei B hoTocdepe.

BBICOKOTOYHBIE MOHOTOHHBIE CXEMBI U1 YPABHEHUW IT'MITEPEOJIMYECKOTI'O TUIIA
N HEKOTOPBIE UX ITPHJIOKEHHUA

12A.C. Xon0108B

! WHctuTyT aBToMaTH3armu npoektupoBanus PAH, Mocksa, Poccust
MockoBckuii (u3MKO-TeXHUYEeCKUI MHCTUTYT, Mocksa, Poccust

HIGH-PRECISION MONOTONIC SCHEMES FOR HYPERBOLIC TYPE EQUATIONS
AND SOME APPLICATIONSOF THEM

12p.S. K holodov

Yinstitute of Computer Aided Design RAS, Moscow, &as
“Moscow Institute of Physics and Technology, MoscBwssia

B nokiajie Ha OCHOBE aHAIM3a Pa3HOCTHBIX CXEM B IMPOCTPAHCTBAX HEOMPEAEICHHbIX K03()(HUINEHTOB U CETOY-
HBIX (DYHKLUI 111 ypaBHEHU I THUIIEpOOIMIEeCKOr0 THIIA PACCMATPHUBAIOTCS PA3HOCTHBIE CXEMBbI, 00JIaIaI0IINe CBOM-
cTBaMU MOHOTOHHOCTH 110 ®puapuxcy, loxynosy, Xapreny (TVD-cxemsr) u Ban Jlupy.

Panee chopmynipoBaHHbIE IS SIBHBIX JABYXCIIOMHBIX PA3HOCTHBIX CXEM H IIHPOKO PACIIPOCTPAHEHHBIE PH YHCIICH-
HOM pelICHUH YpaBHEHUH TUIIEPOOIMUECKOTO TUITA KpUTepHUH MOHOTOHHOCTH ['otyHoBa, TVD—XapTteHa, XxapakTepucTH-
yeckuii (Ban JIupa) 0600IIeHBI HA CTy4ail MHOTOCIIOMHBIX, B TOM YKCJIC HESIBHBIX CETOYHBIX IAOIOHOB.

Ha ocHOBe aHanM3a pa3HOCTHBIX CXEM B IMPOCTPAHCTBE CETOYHBIX (PYHKIUI U XapaKTEPUCTHUCCKOTO KPUTEPHUS
MOHOTOHHOCTH TIPE/JIaracTCs YHUBEPCANBHBIA aJlTOPUTM MOCTPOCHHS HEITMHEWHBIX, MOHOTOHHBIX MPH HPOU3BOJIb-
HOM BHJIC UCKOMOTO PCIICHHS CXEM BBICOKOTO MOPSJKA anmpoKCUMAIMH. [IpeinokeH psii HOBBIX MOHOTOHHBIX
Pa3HOCTHBIX cxeM 4-3 mopsijika amipoKCUMAIIMK Ha TPEXCIOWHOM KOMIIAKTHOM CETOYHOM Ia0JIOHE W Ha HEPACIIH-
PAIOMIMXCS (TPEXTOUEUHBIX) CETOUHBIX MAGIOHAX JUIsL TPOIOJDKEHHOM CUCTEMBI, YTO MO3BOJISIET 00ECIICUYUTh MOHO-
TOHHOCTb Pa3HOCTHBIX CXEM KaK Uil HCKOMO# (DYHKIMH, TaK U JJISI €€ IPOU3BOAHBIX.

[TpuBoAsITCS pe3yibTaThl TECTUPOBAHHS NPEIOKEHHBIX PA3HOCTHBIX CXEM U PEILCHUS psijia MPUKIIaJHbIX 3a/1ad,
pPaccMaTpUBAIOTCSl HEKOTOPbIE BOMPOCHI 00OOIIEHHUS TPEUIaraeMbIX MOHOTOHHBIX CXEM Ha Cilydail MHOTOMEPHBIX
THIEPOOINUECKUX CUCTEM YPABHEHHH.
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YTO TAKOE KOCMUYECKAS TEMHAS QHEPTUA?
A.Jl. YepHun

Tl'ocynapcrBenHblit actpoHoMuueckuit MHCTUTYT uM. I1.K. IlItepubepra
arthur.chernin@gmail.com

WHAT COSMIC DARK ENERGY IS?
A.D. Chernin
Sternberg State Astronomical Institute, Moscow,dRus

TemHast SHEPTrHs OTKPHITa B aCTPOHOMUYECKHAX HAONFOCHUIX HA MPEACIHHO OOJBIIUX PACCTOSHHUAX BOIU3U TO-
pu3oHTa Mupa. Ho OHa MpHCYTCTBYET BCIOY B MPOCTPAHCTBE, U B HEE MOTPY>KEHBI BCE Tela MPUPoAbL. TeMHas SHeprus
CO3/1aCT BCEMUPHOE aHTUTATOTCHHUE. OHA 3aCTaBIISICT MOTPYKEHHBIC B HEE TeJla OTTAJIKMBATHCS IPYT OT Apyra. [Ipu stom
OKa3bIBACTCS, YTO BCCMUPHOE AaHTUTATOTCHUE CHJIBHEE BCEMHUPHOIO TATOTCHHUS B MaciiTabe Bcell BeeneHHoW. AHTHTSTO-
TCHUE TEMHOM SHEPTUH NIPEOOIAIacT HAJl TATOTCHUEM OOBIYHOTO BEIIIECTBA TAKXKE U HA JIOKAJIBHBIX PACCTOSHUSIX B OJIH3-
KUX OKPeCTHOCTsX Hamiel ['amaktiku. Ou3ndeckas Ipupoa U MUKPOCKOIIMYECKAsT CTPYKTYpa TEMHOW DHEPTUH HEH3-
BECTHBI —3TO OJIHA M3 CAMBIX OCTPBIX MPOOIeM PyHIaMEHTATLHON (DU3UKH U aCTPOHOMHUH.

OINTUYECKHUE UCCJEIOBAHUA PEHTTEHOBCKHX JIBOMHBIX CUCTEM
AM. Yepenamyk
TocymapcTBenHbIi actpoHoMudeckuid HHCTHTYT uM. [L.K.IlITepadepra, Mocksa
OPTICAL INVESTIGATIONSINTO X-RAY BINARY SYSTEMS
A.M. Cherepashchuk

Sternberg State Astronomical Institute, Moscow,dRus

OnTHYecKre HCCIICOBAHUS PEHTICHOBCKHUX IBOWHBIX CHCTEM BAXKHBI JUJIs OIMPEICIICHUS MacC YCPHBIX JBIP.
PeHTreHoBCKast [BOIHAS CHCTEMa COCTOUT U3 HOPMAILHOW ONTHYECKOH 3BE3/bI U PEIATUBUCTCKOTO 00BEKTa — HEH-
TPOHHOM 3BE3/bI WM YEPHOU JBIPHI, — HAXOIAIIETOCS B PEKUME aKKPEIIUH BEUIECTBA, TTOCTABISAEMOTO ONITUIECKUM
CITyTHUKOM. PeHTTreHOBCKHE HAONIOACHHUS ¢ KOCMHUYECKUX aIllapaToB U Ha3eMHbBIE ONTHYECKUE HAOJIONEHUS PEHT-
TEHOBCKHUX JBOWHBIX CHCTEM TPEKPACHO JOIMOJHSIOT APYT Apyra. PEeHTreHoBCkre HaOII0IEHUS TIO3BOJISIOT Je/IaTh
KaueCTBEHHBIN BHIBOJI O HAJMYUHU PEISATUBUCTCKOTO OOBEKTa B CHCTEME M IO OBICTPOH MEPEMEHHOCTH PEHTTEHOB-
CKOT0 MOTOKa Ha BpemeHax g0 107 3 CEKYHJIbI OIICHUBATh €r0 XapaKTepHBIE pa3Mepbl, KOTOPhIC HE MPEBBIMAIOT HE-
CKOJIBKUX COTEH KHUJIOMETpOB. B TO ke Bpems, onTuieckre HaOMIOACHMS TMO3BOJSIOT M3y4aTh JBYWIKEHHE ONTHYE-
CKOM 3BE3JbI M, UCIOJIb3Ys 3BE3y KaK MPOOHOE TEJO, OMPEACTATh MACCy PESTHBUACTCKOro o0bekTa. Eciam macca
KOMITAaKTHOTO PEHTTEHOBCKOTO MCTOYHHKA MpEBBINIaeT 3Mg (aOCOMIOTHBIN BEPXHUUN Mpenes sk MacChl HEHUTPOH-
HOWU 3Be3/1bl, npejcka3biBaeMbiii OTO DiiHinTelHa), 5TOT 0OBEKT MOXKET CUMTATHCS KaHIUIATOM B YepHbIE JbIPhI. K
HACTOSIIEMY BPEMCHHU Pa3BUTHI HAJIC)KHBIC METOJIbI ONPEACICHHUS MaCC PEISITUBUCTCKIUX OOBEKTOB B IBOMHBIX CHC-
TeMaX, YYUTHIBAIOIIUE MPWIMBHO-BPAINATEIHFHYIO Ne(OPMAIMI0 ONTHYCCKON 3BE3JIbI, €€ MPOTPEB PEHTTCHOBCKUM
M3ITydEeHUEM aKKPEIUPYIOUIETO PEATUBUCTCKOTO O0BEKTA, a TaKKe HaJMUHWe BOKPYT TMOCIEIHETO aKKPEIIMOHHOTO
Jucka. Msmepensl Macchl 26 yepHbIX AbIp U 60 HEUTPOHHBIX 3Be31. Macchl 60 HEHTPOHHBIX 3Be31 (PEHTIEHOBCKHUX
U PajMoIyJIbCapoB, a TAKIKE PEHTTEHOBCKHX 0apcTepoB 1-ro THIa) He MPeBHIMAIT 3Mg B MOJHOM COIJIACHH C
OTO. B 10 ke BpeMs1, HM OJMH U3 26 KaHAUIaTOB B YepHbIe AbIpsl (M>3M) He MOKa3hIBAET MIPU3HAKOB PEHTIE-
HOBCKOTO ITyJIbCapa, paJuoIyJibcapa UM PEHTTEHOBCKOro OapcTepa 1-ro Tuma Taxke B moHOM cortacuu ¢ OTO.

OO6cyxaarTcs MpooOJeMbl AeMorpaduu YepHBIX JBIP 3BE3THBIX MACC. UX POXKICHHE, POCT U CBSA3b C IPYTHMHU
00BbekTaMu BeeneHHON — 3Be31aMu, 3BE3HBIME CKOIUICHUSIMH U TajgakTHKaMu. OOCYKITA0TCS TaKKE BO3MOKHOCTH
MPOBEPKH PA3IUYHBIX TCOPUl IPABUTALINY 110 HAOIIOJAEMOMY PaCHpPEACICHHUIO MACcC 3BE3IHBIX YCPHBIX JIBIP.

ITPOBJIEMA ACTEPOUJTHO-KOMETHOM ONMTACHOCTH: PABOTA JIJIS1 YYEHBIX!
Bb.M. lllycroB

WuctutyT actponomun PAH, Mocksa, Poccust
bshustov@inasan.ru

THE PROBLEM OF ASTEROID-COMET RISK: JOB FOR SCIENTISTS!
B.M. Shustov
Institute of Astronomy RAS, Moscow, Russia

Acrtepounto-kometHas onacHocTh (AKO), T. e. yrposa crojkHOBeHHs 3emMin ¢ ManbiMu Teidamu COTHEYHON
CHCTEMBI, —BeCbMa cepbe3Hast pobiieMa, 1 He ToibKo HayuHas. Ha pyOexxe 2010 n 2110 BekoB npou3olia cye-
CTBEHHasl IepeolieHka ee 3HaunMoctH. [lonroe Bpemst AKO Oblia npeaMeToM M3ydeHHs JUIsl y3KOTro Kpyra clieiua-
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JIUCTOB, HO TEMEPh OHA OCO3HAETCS ropas3io Oojee MIMPOKO KaK KOMIUICKCHAs TIo0aibHas mpo0jeMa, CTosIas 1e-
pen uenoBedyecTBOM. [IprumHa Takoro JpaMaTHYECKOr0 M3MEHEHHsI COCTOUT B TOM, UYTO HAKOMUJIACh HEKOTOpas
KpUTHYECKas Macca (yHIaMCHTAIBHBIX 3HAHUI 0 HaceaeHHOCTH COTHEUHOW CUCTEMbI MaJIbIMHU TEJIaMH, O JTHHAMU-
YECKON M (PM3UYECKON IBOJIOIMH STOTO HACEICHHUS, B YACTHOCTH, O MEXaHH3MAaX IOMOTHCHHUS MOMYJISIIMHA OMAaCHBIX
TeJl, YaCTOTE CTOJKHOBEHHI MAJIbIX TEJI C IIAHETAMHM, B OCOOEHHOCTH ¢ 3eMIIeii, BO3MOKHEIX ITOCIIEACTBUSAX CTOIKHO-
BCHHH U T. JI. ACTPOHOMUS — KITFOUEBasi HayKa JJIsl PELICHHUS TTI00abHON MPO0IeMbl aCTEPOHTHO-KOMETHON OMacHoO-
CTH, PEATbHOCTh KOTOPOH YK€ HE MOKET BbI3bIBATh COMHEHUU. DTO, KOHEUHO, HE OCHOBHOI apryMeHT B IOJIb3Y
Pa3BUTHUS ACTPOHOMHUYECKUX MCCIIEIOBAHUN M MOAJICPKKH PACTIPOCTPAHEHHSI aCTPOHOMHYECKUAX 3HAHUHA B O0IIeCT-
B€, HO OH BEChMa KOHKPETHBIM.

ITo cBoeti cytn ipobsiemMa AKO sBisieTcs KOMIUIEKCHON. BBIIEISIOT Clieyoe OCHOBHBIE COCTABIISIONIHE:

* oOHapyxeHHe (BBISBIEHHE) BCEX ONACHBIX TEJ U ONPEICIICHHS MX CBOWCTB;

* MPOTHBOJACWCTBHE U YMEHBIIIEHUE yIIepOa;

* KOoOIepanys B MoaxoJie K rinodanpHoi npobaeme AKO.

KomruiekcHOCTh TpoOIeMBbl PE/IoiaraeT KOMIUICKCHBIN JKe MOJXOM K €€ PCLICHHIO, 3aTParuBarolluii BHEIII-
HIOIO ¥ BHYTPEHHIOIO MOJIUTUKY, TEXHOJIOTHIO B IIMPOKOM CMBICJIE 3TOTO CJIOBA, B TOM YHCJIE U BOGHHOTO IPUMEHE-
HUs, COLIMAIBHYIO cepy, HAyKy, — B 00IIeM, MHOTUE KOMIIOHEHTHI YeJI0BEYeCKOl uBmn3anud. OcoOEHHO BelrKa
POJIb M OTBETCTBEHHOCTh (DYHIAMEHTAIBLHON HAYKH, MIPEXKIC BCETO ACTPOHOMHH U re0()HU3HKH.

OcHOBHas IIeNTb ATOH JISKIIMU — paccKas3aTh, 4To Aenaercs B Poccun s pemenus npodnemsr AKO. Pacemotpe-
Hbl HAyYHBIE, TEXHUYECKHE M OYCHb KPATKO IMOJIUTUICCKHE aCTEeKThI MpobieMbl. OTHCcaH MPOEKT KOMIUIEKCHON
MIPOrPaMMBI TIPOTHBOJACHCTBHSI KOCMUYECKUM YIrpo3aM, pa3padbaThiBacMbIl B HAIlIEH CTpaHe ¢ aKTUBHBIM y4aCTHEM
aCTPOHOMOB U T€0(HM3HUKOB PsZla HAYIHBIX YIPEKIECHUH.

HAIIA TAJTAKTHKA: TIPOLVIOE, HACTOSAIIEE, BYAYIIEE
B.M. IllycroB

Wnctutyt actponomuu PAH, Mocksa, Poccus
bshustov@inasan.ru

THE GALAXY: PAST, PRESENT AND FUTURE
B.M. Shustov

Institute of Astronomy RAS, Moscow, Russia

B acTpoHoMuYeckoM iaHe W Halry [ aJakTUKy, U APYTUe TATAaKTHKA MOXKHO CUYUTATh HEOOBITHBIM «BCEM>», TO-
CKOJIPKY B OTHX THTAHTCKUX MPHUPOIHBIX JIAOOPATOPUSAX MBI CTATKUBAEMCS MPAKTUIECKH C JIFOOBIMU H3BECTHBIMH
TporeccaMyu M 00bEKTaMH 32 UCKITIOUCHUEM TIPHUCYIINX CaMbIM PaHHUM CTaausaM pa3Buths Beenennoii. bosee toro,
n3MepeHusi PYHKIMH CBETUMOCTH TaJlaKTUK B CKOIUICHUSAX MOKA3bIBAIOT, YTO B TaJaKTUKaX, MOJOOHBIX MiieuHOMY
ITyTtH, comepkutcs OOJBIIAs YacTh CBETAIIETOCS BelIecTBa BO BceneHHON. DTO mgaeT OCHOBaHHWS IoJlarath, 4TO
CICTaHHBIC TS HalleH ["aJaKTHKU BBIBOJBI MOXXHO OTHECTH KO BCEM «HOPMAIIEHBIM> TaTIAKTUKAM, T. €. K OOJBIIOH
YacTH BUIUMOTO BellecTBa BO BeeneHHol. JKemaHue moyduTh CBI3HOE U BO3MOXKHO OO0Jiee MOJHOE YKU3HEOIHCA-
HUE TaIaKTHK Pean3yeTcs B (hopMe TCOPHA TaJaKTHICCKON 3BOIOLNH.

[Toka uTo BceoOBEMITIOMIAs TCOPHsI 0Opa30BaHUs U 3BONONHHU [ amakTuku He co3naHa. OOBIYHO PacCMATPUBAIOT
OTJICNIEHBIC YBOJIIOIMOHHBIC ACIIEKThI, MPEKIC BCErO OCHOBHBIC: TUHAMHYCCKUI M XUMHYCCKHA. XOTsS MOXXHO TOBO-
PHTh U O CBSI3aHHBIX (BTOPHUYHBIX) BUIAX YBOIOIUOHHBIX MOJIENEH: MOP(OIOrHYECKOM, IIBETOBOM H T. 1.

B aT0li 00mIel JieKIuH TpeXke BCEro paccKa3blBaeTCs O TOM, YTO Takoe Halla ['ajJakTuKa 1Mo COBPEMEHHBIM
npeacrasiaeHusM. OCHOBHOE BHHMAHHUE YIIEICHO €€ <OKH3HEHHOMY MyTH». JIJIs 3TOro JaHO OMHMCAaHHEe MOIXOIO0B K
MOJICITUPOBAHHUIO 3BOJIIOIIUHN TAIAKTHK, a 3aTeM C TTIOMOIIHIO BHIOPAaHHOTO KOHKPETHOTO METOJa OTMCaHa YBOJTIOIHS
Hamiel ["aJakTHKY, HAYMHASI OT CaMbIX paHHUX (a3 M KOHYAsi OUeHb JaJICKUM OyIayniuM, koraa ["amakTuka yxe re-
pecta”eT ObITh 000COOIEHHBIM 3BE3HBIM OCTpoBOM BceenmenHoi. [Tockosbky Ha TeMy acTpodu3ndeckoro Oymayre-
ro paboT Majio ¥ OHM HAYaJId TOSBISATHCS JIUIIb B MTOCIEAHUE TOABI, HAM Ka)KETCS €CTECTBEHHBIM OIEPEThCs Ha pe-
3yJbTaThl HCCIEAOBaHUM, MPOBEACHHBIX HaMu B HCcTUTYTE actponomuu PAH.

10



FHI®OD-2011. Cexyus A. Acmpoghuzuxa u gpusuxa Connya

KOH®EPEHIIMA MOJIOOBIX YUYEHBIX
CEKIIMA A
ACTPOSUBUKA M SUBUKA COJIHLA

ABTOMATHYECKOE JETEKTHPOBAHUE KOJI]?BAI—[I/IFI B ATMOC®EPE COJIHIHA
C IOMOIIBIO METOJA ITIOTOYEYHOU BEUBJIET-ONJIBbTALIUN

C.A. Audunorentos, P.A. Cbru

HuctutyT comueuno-3emuoin gusuku CO PAH, Upkytck, Poccust
anfinogentov@iszf.irk.ru

AUTOMATED DETECTION OF OSCILLATIONS IN THE SOLAR AT MOSPHERE
BY POINT-TO-POINT WAVELET FILTRATION

S.A. Anfinogentov,R.A. Sych
Institute of Solar-Terrestrial Physics SB RAS, iy Russia

Beenenue B crpoit kocmuueckux oocepsatopuit SOHO, TRACE, STERE@ SDO oTkpbliio HOBBIE BO3MOXKHO-
CTH JUISl KCCJIC/IOBaHUS IMHAMHUYECKUX TIPOLIECCOB B COIHEUHOH atMocdepe. TpaMLIIOHHO MTONCK KOJIeOaHUH MPOU3BO-
JIMTCS TyTEM BU3YaJIbHOTO MCCIIEOBaHMA AaHHBIX. OIHAKO JUIs aHaIM3a BCE BO3PACTAIOIINX 00bEMOB JJAHHBIX YPE3BbI-
YaifHO BaKHO MMETh OBICTPHINA M 3PPEKTUBHBIN aJITOPUTM TIOMCKA KOJIEOaHNH 1 OTIPEICNICHNS X TTapaMeTPOB.

B pabote mpeacTaBiieH HOBBIH METOJ I aBTOMaTHYECKOTO JCTEKTHPOBAHUS KOJeOaHM U BONH B atMochepe
CouHIa, OCHOBAaHHBINA Ha MOTOYEYHOM BeliBneT-Qpuabrpanuu (IIB®). IIporecc MoIHOCTHIO ABTOMATH3MPOBAH U HE
TpeOyeT ydJacTusi deloBeka. JlaHHBIM aNTOpPUTM TO3BOJSET OOHAPYKMBATh MCTOYHHKH KoyieOaHW B aTMocdepe
CouHIIa 1 OTIPENENIAT UX TapaMeTpHI.

Meroz ObUT IPOTECTHPOBAH Ha MOJAEIBHBIX JAHHBIX U Ha pealbHbIX HAOIIOACHUAX. Pe3ylbTaThl TeCTHpOBaHUS
MOKAa3aJI, YTO METOJI JOCTOBEPHO OOHApy>KMBAeT KoJieOaHHsl M paboTaeT JOCTaTOUYHO OBICTPO 11l 0OpaboTKH HOo-
toka qanHeix SDO/AIA B peanbHOM BpeMEHH.

The modern orbital solar observatories (SOHO, TRAGEEREO and especially SDO) provide facilities for

studying oscillations in solar atmosphere. Usuaignual detection is used for findimgcillating areas. However
this way is inefficient for very large data volumdich is produced by Solar Dynamics Observatory@$Dt is
quite important to develop a fast and robust athoriof automated oscillations detection.
We present the new approach for automated detestioscillations and waves in solar atmosphere Wwisdased
on Pixelize Wavelet Filtration Method. Our algoniths fully automated. It detects oscillation sowrde temporal
image sequences and finds out their propertiesalgaithm was tested both on model data and drotesrvation
in EUV and microwave emission. The test's resulth& our method reliably detects oscillation sesralmost
without false detection and it is fast enough far teal time processing of the SDO/AIA data.

UCCJIEJOBAHUE YACTOTHOM CTABUJILHOCTHU TPEXMUWHYTHBIX KOJIEBAHUI
B ATMOC®EPE COJIHEYHBIX IATEH

pA. Chlu, IC.A. AH(QUHOTEHTOB, B.M. HakapsikoB

! Uucruryr conneuno-semuoii gpusuxu CO PAH, Upkytck, Pocens
ZYHI/IBepCI/ITeT VYopsuka, Kosenrpu, BenukoOpuranus
anfinogentov@iszf.irk.ru

INVESTIGATION INTO FREQUENCY STABILITY OF THREE-MIN  UTE OSCILLATIONS
IN THE SUNSPOT ATMOSPHERE

'R.A. Sych,'C.A. Anfinogentov, 2V.M. Nakaryakov

Ynstitute of Solar-Terrestrial Physics SB RAS, I8y Russia.
University of Warwick, Coventry, UK

[IpencraBnensl HAOIIOEHUS OCHMIUISILMN PaaAno- U YIBTPA(QHOIETOBOTO M3IYyYEHHs HaJl COJTHEYHBIMH IIITHAMU
no naHHeIM paauorenuorpada Hobesima u Solar Dynamic Observatoriel uccienoBanu KOPpEsLUOHHbIE KPH-
Bele NORH 1 BpemeHHbIC psiabl M300pakeHHI B KpaiiHeM ynbTpaduosere. boumm oOHapyKeHbl MOBTOPSIOLINECS
IyT'H BOJIH JJTUTEIBHOCTBIO ~ 8—20MuH U ¢ nmepuonamu ~ 2—4muH. HabmogaeMsie Iy HECTAIMOHAPHBI 110 4acTo-
T, BpEMEHU M MOIIHOCTH. OOHApYKEeHBI TPei(Bl 4aCTOTH KoJIeOaHW HA TPOTsHKEHUU ITyroB. C MOMOIIBIO BEHB-
JIeT-aHAJIN3a BBIABJICHBI TPH THIA Apeii(OB: MOIOKUTENBHBINA — B CTOPOHY BBICOKHX YacTOT, OTPULIATEIbHBIA U Hy-
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JIeBO#. MBI IPOBENU CTATHCTUYIECKUE HcCienoBanus apetidoB. Herarnsuble apelidpl mpeodiagaroT B MUKPOBOJHO-
BoM m3iydeHnr. OOHApyKEeHO 00pa3oBaHNEe TOHKOCTPYKTYPHBIX JETallell B HICTOYHHKAX KOJICOAHHWH BO BPEMsI IIPO-
XOXKIIEHUS I[yTOB, CBA3aHHBIX ¢ 00pa30BaHHEM CIIEIOB OT PAaCHpOCTPAHAIOMMXCS BoIH. Iloka3aHo, 4TO TUCKpeTHAs
CTPYKTypa CHEKTpa 3-MHHYTHBIX KOJIeOaHHH MOXKET ObITh 00BsICHEHA KaK YaCTOTHBIMHU Aper(pamu, TaKk U HATHIHEM
HECKOJIbKUX UCTOYHUKOB KOJIeOaHUH ¢ pa3IUIHON 4aCTOTON OJHOBPEMEHHO.

We present the observations of oscillations in avi@ve and EUV emission above sunspots using daséned
by the Nobeyama radioheliograph and the Solar Dynmadbservatory. We investigated the NoRH corretatio
curves, as well as time series of 2D images. Wadaignificant oscillations above sunspots in tenf of repeti-
tive wave trains with duration ~8—-20 min. and pésio-2—4 min. Observed trains are transient in #aqy, time
and power. During the development of individuairisawe detected repetitive frequency drifts. Walvelealysis
showed that there are 3 types of frequency behapasitive drifts to high frequencies, negative addrift. We
did a statistical investigation of these driftsisishown that negative frequency drifts dominatenicrowave emis-
sion. Studying of the oscillations sources showedappearance of the fine spatial structures aave waces dur-
ing the development of trains. It is shown that fitrnation of multi-peaked structure in the Fouleectrum may
be caused by the frequency drifts and by the ctends of multiple oscillation sources with diffetérequencies.

HPOCTPAHCTBEHHASI CTPYKTYPA HCTOUHUKOB KOJIEBAHUI
YIBTPA®UOJIETOBOI'O U3JIYUEHUA HAJI COTHEYHBIMHU NIATHAMMU

IC.A. AHGUHOreHTOB, L2 A.Coru, °B.M. Haxapsikos

lI/IHCTMTyT conHeuHo-3eMHO# ¢pusnku CO PAH, HUpkyrck, Poccns
*HauponansHas actpoHomudeckas obcepBaropusi Kuras (HAOK), [Tekun, Kuraii
3YHHBepCHTeT VYopsuka, Koseatpu, Benmukobpuranus
anfinogentov@iszf.irk.ru

THE SPATIAL STRUCTURE OF OSCILLATION SOURCES
IN EUV EMISSION ABOVE SUNSPOTS

'C.A. Anfinogentov, >'R.A. Sych,3V.M. Nakaryakov

Ynstitute of Solar-Terrestrial Physics SB RAS, iy Russia
“National Astronomical Observatory (NAOC), Beijir@hina
3University of Warwick, Coventry, UK

[MpencraBneHsl pe3yabTaThl HCCIAECAOBAHMS B yIbTpa(HoIETOBOM AMAa30He NCTOYHUKOB KOJIeOaHUI 1 BOJIH B
atMocdepe Hax conHedHbiM maTHOM NOAA 1131 8nexabpst 2010r. ¢ ncnonp30BaHUEeM YHHKAIBHBIX JaHHBIX Solar
Dynamic Observatory (SDORmepBbie mosy4eHbl Y3KOMOJIOCHBIE H300paKeHHsT HCTOYHUKOB OCHOBHBIX MOJ KOJIE-
Oannmit Ha 10 pmHax BodH. B nokimaze mpencTaBieHO HCCIEIOBaHHE IMPOCTPAHCTBEHHOH CTPYKTYpPHI HCTOYHHKOB
KoJIe0aHUH ¢ pasHBIMH YacTOTaMH B COJIHEYHBIX IIATHAX Ha Pa3HBIX YPOBHSAX COJNHEYHOH atMocdepsl. Mccnenosa-
HHUE TO0Ka3aJI0 YMEHBIIICHNE YaCTOThI KoJieOaHul B XpoMocdepe OT pacCTOSTHHS 10 IeHTpa nartHa. OOHapyxkeH d¢-
(EKT CIIMpaIbHOCTH IIPH PACcIPOCTPAHESHUH BOJHOBEIX GPOHTOB. B KOpOHE HCTOUHHK KOJIeOaHHH COCTOUT U3 BBITS-
HYTBIX CTPYKTYP, OPHEHTHPOBAHHBIX BIOJb MarHUTHOTO 10JISL. B okitaze npeanoxxeHo o0bscHEHHEe HaOI0AaeMbIX
CBOICTB KOJIeOaHMH B paMKaxX NPEIIOJI0KEHNS] O PaCIpOCTPAaHEHHH MEUICHHBIX MAaTHUTOAKYCTHYECKUX BOJIH BIOJIb
KTyTa 3aKPYYEHHBIX JIMHUI MarHUTHOTO 1OJIs U3 0A(OTOC(EPHBIX CIIOEB B KOPOHY.

We consider waves and oscillations over the sungpioly Solar Dynamical Observatory (SDO) data. We o
tained for the first time narrowband images of diseillation sources at ten wavelengths. We invagtighe spatial
structure of the oscillation sources above sunsgpadalifferent atmospheric levels and oscillatiomfrencies. It is
shown that in the chromosphere there is a linearedse of oscillation frequency depends on disténoce the cen-
ter of sunspot. The helical structure of propagptivave fronts is found. At the corona level exteahééongated
structure located in the penumbra area was obsamnvedoincide with the footpoints of the magneitidflines. We
explain the observed oscillations properties in ftmanework of assumption that slow magnetoacoustwes
propagate along the twisted magnetic field linesfithe underphotospheric levels to the corona.
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OCOBEHHOCTH PACITIPOCTPAHEHHUSA BI)MICTPOﬁ Mz}FHI/ITO3BYKOBOI71 BOJIHBI BBJIN3U
MATHUTHOH HYJIEBOU TOYKH

Adanacoen A.H.

HuctutyT comueuno-3emuoin gusuku CO PAH, Upkytck, Poccust
afa@iszf.irk.ru

PECULIARITIES OF FAST MAGNETOACOUSTIC WAVE PROPAGAT ION IN THE
NEIGHBORHOOD OF A MAGNETIC NULL POINT

Afanasyev A.N.
Institute of Solar-Terrestrial Physics SB RAS, iy Russia

Pacnpoctpanenue O0picTpeix MI'J] BOJIH B HCOJHOPOIHOM CpEJic MOKET NPUBECTH K AUCCHUITALUN YHEPTHUU
BOJIH. Kak M3BECTHO, 3TO JIaeT CYIMECTBEHHBIN BKJIal B OO SHEPreTHIECKUH OaslaHC COTHEIHOU KOpoHEI. [Ipen-
ToJIaraeTcs, YTO IUCCHIIAINS SHEPTUU BOJHBI NPOMCXOOUT HanOosee 3(pdekTnBHO BOMM3M MarHUTHBIX HYJIEBBIX
Touek. BoHa 3axBaThIBaeTCA HYJIEBOM TOUKOMW, a €€ aMIUINTY/Ia 3HAYNTEIHHO YBEINUNBACTCS KaK M3-3a yMEHbIIIe-
HUS aTb()BEHOBCKOH CKOPOCTH, TaK M U3-32 CXOAUMOCTH BOJHOBOTO ()POHTA B OKPECTHOCTH HyJEeBOW Touku. M3Ha-
YJalkHO JIMHEHWHas BOJIHA IIpeoOpa3yercss B YAApHYIO BOJHY, PAacIpOCTpaHEHHE KOTOPOIl BCETJa COMPOBOKAACTCS
JIMCCHTIAIINEHN SHEPTUH.

B pabote Monenmupyercsi pacnpocTpaHCHUE OBICTPOI MAarHHUTO3BYKOBOW BOJIHBI BOJIM3HM IBYMEPHON Mar-
HUTHOW HYJICBOW TOYKH. PaccMaTpuBacTCs MOBEICHHE JMHCWHOW, a TAKKE yJAPHOW BOJIH B MPHUOJIMKCHUU HEIU-
HCWHOM reoMeTpuyeckoil akycTHku. [IpoBeJeH pacueT aMIUTUTYABI BOJIHBI Ha OCHOBE JIyYCBOI'O MPHOIMKCHHUS H
3aKOHOB 3aTyXaHHUs YEAUHEHHOU YAapHOIl BOJIHBI.

Propagation of fast-mode MHD waves in an inhomogasenedium can result in the wave energy dissipa-

tion, which is known to contribute into the genezakrgy balance of the solar corona. The wave grdisgipation

is believed to occur most efficiently near magnetiti points. The wave is captured by the null paind the ampli-
tude of the wave increases considerably due téllvén speed decrease as well as the wave frontezgence in
the neighborhood of the null point. The initialdar wave transforms into a shock wave whose praijpages al-
ways accompanied by the energy dissipation.

We model the propagation of a fast-mode MHD wavar @e2D magnetic null point. We consider the bebravi

both of a linear wave and shock one. For this psepoe apply the nonlinear geometrical acoustichaaetWe also
calculate the wave amplitude, using the ray appnakion and the laws of the solitary shock wave dagp

HABJTIIOAEHUS SPPEKTOB, CBA3AHHBIX C MOLIHBIMU PEHTTEHOBCKUMH BCIIBIIKAMN
HA BUIUMOU 1 OBPATHOU CTOPOHAX COJIHIA

B.U. BoioopuoB, M.A. JIuBIIUI

HHCcTUTYT 36MHOTO MarueTu3ma, HoHochepsl U pacnpocTpanenus paanososad uMm. H.B. [Tymkosa PAH
HucTuTyT Kocmuueckux MccnenoBanuii PAH, Mocksa, Poccus
likakam@gmail.com

OBSERVATIONS OF EFFECTS ASSOCIATED WITH POWERFUL X- RAY FLARES ON THE DISC
AND REVERSE SIDE OF THE SUN

V.l. Vybornov, M.A. Livshits

N.V. Pushkov Institute of Terrestrial Magnetism, loncsghand Radio Waves Propagation RAS, Moscow, Russia
Space Research Institute RAS, Moscow, Russia

Pazpabortana mMeroauka aHanu3a JaHHBIX, moidydaembix npudopom HEND, cosmanneim B UKW PAH u ¢ynk-
nuoHupyromuM 6onee 10 ner Ha oxomoMapcuaHckoi opoute. CocTaBlIeH KaTalor MOIIHBIX COOBITUH 23 IHKIA,
3apeructpupoBanHbix B auanazone 30 Kap—2 M»aB. Kpatko paccMOTpeHbI OOJIBIINE BCIBINIKYA, KOTOPhIC HE OBLITU
3apErUCTPUPOBAHEI allllapaTaMy Ha OKOJO3EMHBIX OpOHTaX B )KECTKOM PEHTI'CHOBCKOM JIMAIAa30HE, U MPEICTaBIIC-
HBI XapaKTEPUCTHKH COOBITHI Ha TuMOe. [1oaydeHsl IepBbIe pe3yabTaThl H3ydcHUs () (HEKTOB, HAOTIOJAOIINXCS C
3eMiIn ¥ CBSI3aHHBIX CO BCIIBIIIKaMH Ha oOpaTHO# cTopone CoHIIa.

The methods for analysis of data from the HEND thas created in Space Research Institute of Russiad-
emy of Sciences are devised. This instrument has anctioning for over 10 years on the circum-maarbrbit as
a part of the mission “Mars-Odyssey”. The catalbgawerful events recorded in the range from 30 k¥ MeV
in 23% cycle was made. We briefly considered the powetdnes have not been registered by instrumentsean-
Earth orbits in the hard X-ray band and charadtesi®f the events at the limb. The first resultstodying the ef-
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fects observed from the Earth and associated Veites on the reverse side of the Sun are obtained.

MEPEHOC TEILJIA B 3AMATHUYEHHOM HEUTPOHHOM 3BE3/IE
M.B. I'nymuxuna, I'.C. BucHoBarblii-Koran

Muctutyt kocmuueckux uccnenoannii PAH, Mocksa, Poccust
mg.fpfe@gmail.com

HEAT TRANSFER IN MAGNETIZED NEUTRON STAR
M.V. Glushikhina, G.S. Bisnovaty-Kogan

Space Research Institute RAS, Moscow, Russia

HabnromeHus u3ny4eHus: HSUTPOHHBIX 3BE3] MO3BOJIAIOT MOJYYHUTh JAHHBIC HE TOJHKO O MATHUTHOM TOJIE, TEM-
neparype ¥ XMMHUYeCKOM COCTaBe MOBEPXHOCTH, HO M CBOMCTBAX MAaTE€PUH MPU BBICOKHUX IJIOTHOCTSIX BHYTPH 3BE3-
IIBI. B CHIIBHOM MarHMUTHOM IIOJIE€ TEIJIOBOHM MOTOK CTAHOBHTCS aHM30TPOIHBIM, YTO NMPUBOIAUT K HEOTHOPOAHOMY
pacTpeeNleHuI0 TEMIIEPATyphl TI0 MOBEPXHOCTH HEHTPOHHOW 3Be3zpl. HaOmoneHus: mepHoandecKux U3MEHEHUIH
TEIIOBOM (PEHTTEHOBCKOM) CBETMMOCTH BpAIIAIOIIECHCS HEUTPOHHOM 3Be3[pl MOTYT JaTh MH(POPMAILMIO KakK O
CTPYKTypE MarHUTHOTO IT0JIs, TaK M CBOWCTBAX BEILECTBA CIIOEB, TAE (POPMUPYETCS] aHH30TPOIIHS TEIUIOBOTO MTOTOKA.

W3ydenne aHM30TPONHH TEIUIOBOTO IOTOKA B HEWTPOHHOH 3BE3/€ MPOBOAMIOCH MHOTHMH aBTOPaMH B OJIHO-
MEPHOM IPHUOIIKEHIH, T/Ie paCCMaTPUBAIKCH MTOTOKH TeTlIa BIOJb FIIM MOMEPEeK MarHUTHOTO Toid. B HacTosmeit
paboTe BBIBEICHO YPaBHEHUE TEILIONPOBOJHOCTH MIPH HAIMYHU POU3BOJIBHOTO aKCHATIBHO CHMMETPUYHOTO TOJIS U
TOYHOTO y4eTa TCH30PHBIX CBOWCTB KOA(PPHUIMEHTA TEIUIONMPOBOAHOCTH. PaccMOTpEH citydail MOTHOCTHIO HOHH30-
BaHHOM PENATUBUCTCKON BBIPOMKACHHOM IMJ1a3Mbl. DTO MO3BOJUT MPUMEHUTH MOJIYYEHHOE YpaBHEHHE AJISi UCCIIEI0-
BaHUs MEPEHOCA TEILIA B IUIOTHBIX 00JIACTIX KOPBI HCHTPOHHOMW 3BE3IbI.

Observations on thermal emission from neutron stars provide not only information on physical prajees
such as the magnetic field, temperature, and cl@ro@mnposition of surface but also information be properties
of matter at higher densities deeper inside the $tere is an anisotropic heat transport in thetnoa star's enve-
lope governed by the magnetic field geometry, graduces a non-uniform surface tempetature. Obsernvaf
periodic changes in thermal (X-ray) radiance obtating neutron stars can provide information othkthe mag-
netic field structure and properties of the matgers, where the anisotropy of the heat flux rsrfed.

Study of the anisotropy of the heat flux in a nentstar was held by many authors in the one-dimeasiap-
proximation, where a heat flows along or acrossagmetic field. In this paper the heat equationdswed in the
presence of an arbitrary axially symmetric fieldthwan accurate account of tensor properties ofttaemal conduc-
tivity. We consider the case of a fully ionizedatélistic degenerate plasma. The resulting equatidirbe applied
for a study of the heat transfer in dense regidmeatron star crust.

HNCCJIEJOBAHUE XPOMOC®EPHBIX H KOPOHAJIbBHBIX HCTOYHUKOB COJIHEYHOT'O BETPA
11O MUKPOBOJIHOBBIM U YJIBTPA®UOJETOBBIM HABJIIOAEHUAM COJTHIA

E.10. I'oaoakos, J.B. IIpocoBenkuii

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

INVESTIGATION INTO CHROMOSPHERIC AND CORONAL SOURCE S OF
THE SOLAR WIND FROM MICROWAVE AND UV DATA

E.Yu. Golodkov, D.V. Prosovetsky
Institute of Solar-Terrestrial Physics SB RAS, Iy Russia

IMo cnekTpaiabHBIM HAOJIOACHUS YILTPAPHOIECTOBOrO H3IydYeHHUs] ObLJIO HaljeHo, uTo coiHeuHbil Betep (CB)
umeeT ckopocts ~80—150km/c Ha ypOBHE HIDKHEH KOPOHBI, @ €r0 YCKOPEHHE MPOMCXOIUT B IIEPEXOAHON 00JIACTH.
st onpesienenus uctouHukoB CB ObIJI0 POU3BEIEHO COMOCTABICHHE TIPOCTPAHCTBEHHOTO PACTIPEICICHUSI CKOPO-
creil wia3Mel (nanubie nactpymenta SUMER/SOHO)R conneunoit atMocdepe n n300paXkeH il B MUKPOBOJIHOBOM
uanyuennud (CCPT, pamuorenuorpad B HoGesme u Hamcwm), yapTpaduoieTOBOM M PEHTTEHOBCKOM IHMAIa30HAX
(AIA/SDO, EIT/SOHO, Hinodepa criokoitnom CoJiHile U B KOPOHAIIBHBIX AbIpax. B pesysbrare ObUIHM JIOKaIN30BaHbI
yuactku arMocepst CoHia, OTBETCTBEHHbIC 32 reHeparuio CB, u 1ory4eHbl XapaKTepUCTUKH T1J1a3Mbl B HUX.

We found that the solar wind (SW) has the veloeB®—-150 km/s at low corona and it's acceleratidesgplace
in transition region according to spectral UV olvagion. In order to definite the sources of SW tbenparison of
spatial distribution of the plasma velocities idascatmosphere (SUMER/SOHO data) and images inawigyve
(SSRT, NoRH, Nancey), UV (AIA/SDO, EIT/SOHO) andrXy (Hinode) for the quiet Sun and coronal hole was
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carried out. As the result, areas of solar atmasphere the solar wind is generated were local@tlits plasma
characteristics were obtained.

PACITPOCTPAHEHHE BOJIH POCCBHA HA COJIHIIE
B.. MopasuHoB, E.B. /leBsitoBa, B.M. Tomo30B

HuctutyT comueuno-3emuoin gusuku CO PAH, Upkytck, Poccust
devyatova@iszf.irk.ru

ROSSBY WAVE PROPAGATION ON THE SUN
V.l. Mordvinov, E.V. Devyatova, V.M. Tomozov
Institute of Solar-Terrestrial Physics SB RAS, iy Russia

[IpuBoasiTCSt pe3ysbTaThl MCCIIENOBAHUS YCIOBHH pacnpocTpaHeHus: BoidH PoccOu B moadoTocdepHbIX Crlosix
Connua. Mcrounukom BoiH PoccObu Ha CoitHie MOTyT OBITh HEOJHOPOJHOCTH 30HAIBHBIX TCUEHUH Ha TPaHUIAX
NOJSIPHBIX BHUXpeH. B cBoro ouepens, Bomubl PoccOu, pacnpocTpaHsiomuecss B MEPHIMOHAIBHOM HAIIPaBICHHH,
MOTYT OBITh MCTOYHHKAMHU KPYTHJIBHBIX KOJICOAHMH M KPYNHOMAcIITaOHBIX HEOJHOPOAHOCTEH B paclpeleleHuH
MarHuTHOTO 1noist ConHia. OTH HEOTHOPOAHOCTH, HAKIAABIBASICh HA MOYTH OCECHMMETPUYHYIO KapTHHY MarHut-
HOTO 10115, 00YCIIOBJICHHYIO JEHCTBHEM OCHOBHOTO IMHAMO-MEXaHHM3Ma, MOPOXKIAIOT CIOXKHYIO TUHAMHYECKYIO
KapTHHY COJTHEYHOTO IUKIIA.

The results of the investigation of the Rossby wawepagation conditions in the subphotospheriardalyers
are demonstrated. The zonal flow nonuniformitiestio@ polar vortexes borders can be the source efsttar
Rossby waves. In turn, the meridionally propagd&edsby waves can be the sources of the torsiordélations
and large-scale nonuniformities of the solar magretld. These nonuniformities, overlapping on #lenost axi-
symmetric magnetic field pattern due to main dyaanechanism, generate complex solar cycle dynamics.

PEHTTEHOBCKHUE CIIEKTPbI U MATHHUTHBIE ITOJISI OB-3BE3]]
B.B. Jlymuun

Cankr-IlerepOyprckuii rocynapcTBeHHbIN yHUBepcuTeT, CankT-IletepOypr, Poccus
slava.dushin@math.spbu.ru

X-RAY SPECTRA AND MAGNETIC FIELDS OF OB-STARS
V.V. Dushin
St. Petersburg State University, St. Petersburgsidu

B npouiisx JHHHA CHEKTPOB 3BE3J PAHHUX CIIEKTPAIbHBIX KJIACCOB ObLIM OOHAPYKEHBI EPEMEHHBIE IETAIN
(«mUKM»), CMEIIAONIHECS OT IIEHTPa K KPbIIbSIM JIMHHH, CBI3aHHBIE ¢ KOMITAKTHBIMU HEOJAHOPOJHOCTIMH B aTMO-
cdepe [Xonreirun u ap., 2003].9Tu aeTanu IBISIOTCA KOPOTKOKHMBYIIIUMHU: CPOK MX JKM3HH COCTABIIAECT HECKOJIBKO
4acoB W MeHee. Takoil xapakrep MepeMEeHHOCTH MPOGIIei MOXKET OBITh HHTEPIIPETHPOBAH B paMKax CTOXacTHYC-
cKkoil 00maunoit Mojean atmochep [Kyapsosa, Xonreirud, 2001].

Jlnst MOIETMPOBAHKSI CIICKTPOB HEOJHOPOAHBIX aTMOC(ep TOPSYMX 3BE3 HEOOXOMMMO YUHTHIBATH KOHEYHOE
BPEMsI )KU3HH HEOTHOPOJHOCTEH B aTMocdepe.

B paboTe npencTaBiaeHbl pe3yibTaThl pACIETOB HECTAIIMOHAPHOTO 3aCeJICHUs YPOBHEH W HOHHU3AINH BOIOPOJIO-
MOTOOHBIX HOHOB B aTMOC(epax ropssIux 3Be3]I.

In spectral line profiles of early-type stars weiscovered variable details («spires»), which amving from
the center to the wings of the line, this detaits associated with compact atmospheric inhomogesdXonrsirun
u np., 2003]. Described details are short-living: tiofeheir live is about few hours or less. Such tgpéine profile
variability can be interpreted it the frame of s$tastic cloud model of atmospher&s fipsimosa, Xonteirus, 2001].

In order to model inhomogeneous atmospheres we tioetedke into account short time of life of the ammoge-
neities in atmosphere.

This work presents results of calculation of naatishary filling and ionization of helium-like iorig atmos-
pheres of hot stars.
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HCCJIEJOBAHHUE KOPOHAJIBHBIX BBIBPOCOB MACCBHI C HCITIOJIb30BAHUEM JIAHHBIX
C BBICOKUM BPEMEHHBIM PA3ZPEHIEHUEM HOBOI'O KOCMHUYECKOI'O AIIITAPATA PROBA-2

A.N. Eropos, B.I'. @aiinmreiin

HucTuTyT comuedno-3emuoi pusuku CO PAH, Upkyrtck, Poccust
diegon@ya.ru

STUDYING CORONAL MASS EJECTIONS USING HIGH-RESOLUTI ON DATA
FROM NEW PROBA2 SPACECRAFT

Ya.l. Egorov, V.G. Fainshtein
Institute of Solar-Terrestrial Physics SB RAS, Iy Russia

[Moka3zano, uto HOBbI MHCTpYyMeHT SWAP/PROBA-2sBnsetcst 3G (GEeKTHBHBIM TPHOOPOM ISl M3YYCHHUS Ha-
YaJgbHOU CTAJUU JABHXKEHUs JTUMOOBBIX IPYNTUBHBIX CTPYKTYp (PPYNTHBHOrO MPOTYyOEpaHIla, KOPOHAILHOIO BbI-
6poca maccel (KBM) u np.). C momomnrsio SWAP/PROBA-2uccieioBana HavanbHasi CTaus JBIKCHUS JABYX JIHM-
60Beix KBM 1 HECKONBKHX SPYNTHBHBIX MPOTyOepaHneB. [[ByMs crioco6aMu mMoirydeHbl 3aBUCHMOCTH OT BPEMEHH
TOJIOKeHUS (POHTA, CKOPOCTH U yckopeHHs 3TuX KBM W CBS3aHHBIX ¢ HUMH JPYITUBHBIX MPOTyOepaHIeB. Y cra-
HOBJICHO, YTO OCHOBHOE yCKOpeHHe paccMoTpeHHHIX KBM HaunmHaeTcs Ha HECKOJIBKO MUHYT paHbIIC Hadaia CBS-
3aHHOM ¢ KBM pentrenoBckoit Benbiniku. [Tokasano, uto Teno kaxaoro paccmorpeHHoro KBM umeer oTHOCH-
TEJIBHO KPYTOH (POHT, pa3Mep KOTOPOTO COCTABISET HECKOJBKO AECATHIX Nojiei pamumyca CoiHIIA M BO3pacTaeT ¢
paccrostaneM. Caenad BbIBOA, 4TO st coobituii 14 n 18 aBrycra 2010r. mepen KBM B none 3peans LASCO C3
CYIIECTBYET, O-BUAUMOMY, OCCCTONKHOBUTEIbHAS yHapHas BojHA. [I0Kka3aHO, YTO pa3BUTHE SPYNTHBHOIO IPO-
TyOepaHna, He cBs3anHOro ¢ KBM, MOKET HOCHTB CIIOKHBIN XapakTep.

It has been shown that the new SWAP/PROBA?2 spaitésran effective device for studying the initiglase of
motion of limb eruptive structures (eruptive proemige, coronal mass ejection (CME), etc.). SWAP/PRDBas
been used to examine the initial phase of motiamvoflimb CMEs and several eruptive prominenceso Teethods
have been employed to obtain dependences of tHd&es @nd their associated eruptive prominencesroe, tposi-
tion of the front, velocity and acceleration. Itshiaeen established that the main accelerationeofMEs under
study started several minutes before the CME-agttiX-ray flare began. It has been shown thabduy of ei-
ther of these CMEs had a relatively steep frontsilze of which made up several tenths of the seldius and in-
creased with distance. It has been concluded lilea¢ tmust have been a collisionless shock waveint bf the 14
and 18 August 2010 CMEs in the LASCO C3 fields iefa 1t has been shown that the development ofCliE-
unrelated eruptive prominence might be complicated.

PE3YJBbTATDI HAB.JIIOI[EHI/Iﬁ CIIEKTPOIIOJISIPUMETPA 4-8I'Tx
J.A. Knanos, B.I'. 3annanos

HuctutyT comneuno-3emuon gpusuku CO PAH, Upkytck, Poccus,
zhdanov@mail.iszf.irk.ru

RESULTS OF 4-8 GHz SPECTROPOLARIMETER OBSERVATIONS
D.A. Zhdanov, V.G. Zandanov
Institute of Solar-Terrestrial Physics SB RAS, Iy Russia

MpI npencTaBisieM NepBble pe3ysbTaThl HaOmoaeHui cnexTponoispumerpa 4—8 [T, pacnonoxxeHHoro B pa-
nroactpoduszndeckoil obcepBaropun MuctuTyTa conneyno-3emuoit ¢pusukn CO PAH. Perynsprsie HaOironeHus
nposoasites ¢ 1 aBrycra 2010r. 3a nepros ¢ MOMEHTa CTapTa HaOIIOJCHUI 10 HAcTOsIIEe BpeMsl ObUIO 3aperuct-
PHPOBAHO MHOXECTBO MHTEPECHBIX COOBITHH, BKJIIOYAs CaMyl0 MOIIHYIO BCIBIIIKY B HOBOM COJHEYHOM IIMKJIC,
npouzoenmyo 15 despans 2011r.

Cunraercsi, YTO MEKPOBOJIHOBBIC BCIUIECKH MOTYT OBITH CBA3aHBI C IIEPBUYHBIM YHEPTOBBIICIICHHEM BO BCIIBIII-
kax. HaGmonenus Cubupckoro connegnoro paauoreneckorna (CCPT) mo3BoSIOT JIOKAIH30BaTh UCTOYHHUKH pa-
quonsitydeHus. C IOMOIIBIO JMHAMUYECKUX CIIEKTPOB crekTponoisapumerpa 4—8 1T MOXKHO OLEHUTH CIIEKTpalb-
HOE ¥ BPEMEHHOE MTOBEJCHUE ITHX UCTOUYHHUKOB.

Hannbie criektpononsgpumerpa 4—8 I'T' npeacTaBisioT co00i KOIMIECTBEHHBIC H3MEPEHHSI HHTCHCUBHOCTH M
HOJIPU3ALNK B MUKPOBOIHOBOM auana3one ot 4 no 8 I'T' ¢ BeicokuM BpeMeHHBIM (10 10 Mc) u ciekrpanbHbM (10
120MTI'u) paspeuienuem. Kpome Toro, HabMOACHUH CIIEKTpa B 3TOM BOJIHOBOM IHANa30HE U BPEMEHHOM HHTEpBa-
Jie B MHpE HE BEJIETCS, YTO JIeJIacT JaHHbIE YHUKAJIbHBIMU.

We present the first observations results of th® @Hz spectropolarimeter located in the Radioastysizal
observatory of the Institute of solar-terrestribypics RAS SB. Regular observations is conductecesi August
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2011 1. A large number of interesting moments wemgstered from first observations to present,udiig the
strongest flare of 15 February 2011 within new isolale.

Microwave bursts are supposed to have relation pritinary energy release in flares. With the Sibesgalar ra-
dio telescope (SSRT) we can locate sources of ting®wave bursts on the Sun. 4-8 GHz spectropo&ar data
are particular useful for the temporal and spediajnostics of microwave bursts.

4-8 GHz spectropolarimeter data are quantitativasmeements of both the intensity and the polacmati mi-
crowave band from 4 GHz to 8 GHz with the high tenap resolution of up to 10 ms and the spectradlugion of
up to 120 MHz. Further, this frequency and tempaaabe observations are not performed in the witrlithes 4—8
GHz spectropolarimeter data to be unique.

UCCJIEJOBAHUE HAUAJIBHOM CTAJIMM JIBUKEHUS
KOPOHAJIBHBIX BIBPOCOB MACCBI THUIIA I'AJIO

10.C. 3araiinoBa, B.I'. ®ajinimreiin

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

EXAMINING THE INITIAL PHASE OF MOTION OF HALO CORON AL MASS EJECTIONS
Yu.S. Zagainova V.G. Fainshtein
Institute of Solar-Terrestrial Physics SB RAS, iy Russia

o nanupiv GOES/SXluccrnenoBana HauanbHast CTa ¥s ABUKEHHSI IECTH KOPOHATBHBIX BEIOPOCOB MACChI THIIA
raio (KBM) u npocnexeHo nemkenue 3tux [ KBM B none 3penuss SOHO/LASCOC2 u C3. [lna stux 'KBM
HalJIeHbl B 3aBUCHMOCTH OT BPEMEHH II0JIOKEHHUE, CKOPOCTh M YCKOpEHHE MX ()pPOHTA, a TaKKe YIJIOBOM pa3Mep U
mmpuHa pponra. Tpaekropun nmwxenust oroopanusix ' KBM B nenom Gim3ku k npsMoiuHeiHbIM. J[o Havana mo-
CTyIaTeIBHOro ABMXKeHUs paccmoTpennsle I'KBM npossisttorest B Buje oanoi (5 cobbituii) mim 6onee (1 cobbI-
THE) TETIIE00pa3HbIX CTPYKTYP, COBEPIIAIOIINX KojiebaTebHble IBIKEHUS cO ckopocThio 50+250km/c. Bee pac-
cmotpenHsie 'KBM HaumHaloT cBO€ MOCTyNaTeIbHOE JBUKEHHME JI0 Hadajla PEHTT€HOBCKOM BCIBIMIKK. Bpems oc-
HOBHOTO YCKOPEHHsI OJM3KO KO BPEMEHH HapacTaHUs MHTCHCHBHOCTH PEHTI€HOBCKOTO H3IIyYEHHMS, CBSI3aHHOTO C
I'KBM Bcnbimkn. Cpennee n3mepenHoe yckopenue 'KBM Ou3k0o K BeTUYHMHE, KOTOPAs TOTydaeTcs JACICHUEM
MakcuManbHOU ckopoctd ' KBM Ha Bpemsi HapacTaHWsl HHTEHCUBHOCTHA PEHTICHOBCKOTO HM3ITydeHHUs. ApTryMeHTH-
pyercst yTBep:kAeHue, uTo mo kpaiHeil mepe Tpu I'KBM HaunHaroT cBoe ABMXKEHHME He paguanbHo. He moarsep-
xaaeTcs pesynsTaT [Temmer et al., 2008tornacHo KOTOpOMY BpeMEHHOU Npoduib ocHOBHOTO yckopenust 'KBM
HOBTOPSIET MPOQHIb HApaCTaHUs KECTKOTO PEHTreHOBCKOro uaiydennss RHESSI.

GOES/SXI data have been used to study the initiabp of motion of six halo coronal mass ejectibiGNIE)
and to trace their motion in the SOHO/LAS@RQ andCs3 fields of view. For these HCMEs we have deteriahitie
time-dependent position, velocity and acceleratibtiheir front as well as its angular size andkhiss. For the
most part, the motion paths of the selected HCMEi®wIlose to rectilinear propagation. Before sigrthe transla-
tional motion, these HCMEs manifested themselvemag(five events) or more (one event) looplikedtres os-
cillating at a velocity of 50+250 km/s. All the HC®4 began moving translationally before the onsetnoX-ray
flare. The time of the main acceleration is claséhe time of the HCME-associated flare X-ray isignenhance-
ment. The estimated mean HCME acceleration is ¢dmfiee quantity derived by dividing the HCME maxim
velocity into the time of X-ray intensity enhancatheArguments are brought forward that at leastetof the
HCMEs started moving nonradially. The result obtdilby Temmer et al. (2008) is not confirmed. It liegpthat
the time profile of the main HCME acceleration aspihe RHESSI hard X-ray enhancement profile.

KAJIMBPOBKA 10-9JIEMEHTHOT' O MAKETA MHOI'OBOJIHOBOT'O PAJIMOTEJIMOT'PADA
E.®. UBanos, C.B. JlecoBoii

HucTuTyT comuneuno-3emuoi pmsuku CO PAH, HUpkyrck, Poccus.
ivanoff@iszf.irk.ru

CALIBRATION OF 10-ANTENNA PROTOTYPE OF A MULTIWAVE RADIO HELIOGRAPH
E.F. Ilvanov, S.V. Lesovoi
Institute of Solar-Terrestrial Physics SB RAS, iy Russia
B JA0OKJIaa€ NpeACTaBJICHbI PE3YyJIbTAThI KaJ’II/I6p0BKI/I 10-51eMeHTHOrO0 MakeTa MHOTOBOJIHOBOIO paaguoresmorpa-

(l)a. B kauecTtBe e€CTECTBEHHOIrO KanI/I6paTopa HCIIOJIb30BaJ1aCh J'[yHa, SAPKOCTHAasA TeMIIE€paTypa paguoOU3IydCHUI
KOTOpOﬁ HU3BCCTHA. I[J'IH MNOBBINICHUA TOYHOCTHU Kann6p0131<1/1 y4TCHa 3aBUCUMOCTDb HpKOCTHOfI TEMIICPpaTypPbL .HyHLI
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ot ee ¢asbl. Takxke I YBETUUCHHS OTHOIMICHHS CUTHA/IIIYM TIPU KaauOPOBKE UCTIONB30BAJICS CYMMAapHBIN CHTHAI
OT BCEX JIECSTH aHTEHH Makera. Pe3ynbTaThl KAIMOPOBKH IUIAHUPYETCS] UCIIOIb30BaTh NP MOBCEIHEBHBIX HAOIIO-
nensx CoJHIIa MaKeTOM, a TaKkKe I KaTMOPOBOK BCETO MHOTOBOJTHOBOTO paauoreirorpada B Oyaymem.

In this report results of 10-antenna multiwave oddtliograph prototype calibration are representée. Moon
was used as natural calibrator with known brighdénesnperature. To increase precision of calibrati@ Moon
brightness temperature dependency due to its phasecalculated. Moreover for better signal to no&® aver-
aged data from all ten prototype antennas was uSalibration results meant to be used in prototypsy solar
observation as well as in future calibration of ¥ehmultiwave radio heliograph.

HNCCIEJOBAHUE TPAH3UTHBIX DOPEKTOB
B DOK3O0IIJIAHETHbBIX CUCTEMAX TrES-2 1 TrES-3

K.. UBanoB, O.A. I'pecc, E.C. T'opooBckoii, B.B. Kpymnnckuii

AcTtpoHomuueckas odbcepBaTopust MpKyTCKOTO TOyaapcTBEHHOTO YHUBepcuTeTa, MpkyTck, Poccust
ivorypalace@gmail.com

STUDY OF TRANSIT EFFECTS IN EXOPLANET SYSTEMS TRES-2 AND TRES-3
K.I. lvanov, O.A. Gress, E.S. Gorbovskoy, V.V. Krushinsky
Astronomical Observatory of the Irkutsk State Unsity, Irkutsk, Russia

«MACTEP» (MoOuiIbHas acTpOHOMHYECKash CHCTEMa TEJIeCKOMOB-POOOTOB) — CIMHCTBCHHAs HAa TEPPUTOPUH
Poccum cucrema aBTOMaTH3MPOBAHHBIX TEJIECKOIIOB, CIIOCOOHAs pellaTh MHOYKECTBO HAYYHBIX 33/1a4 COBPEMEHHOM
acrpoHomuH. [IpoekT Havan pazpadarsiBarbest B 2002r. ¢ nenblo U3y4eHus: KOCMHYECKHUX TaMMa-Berieckos. Ce-
rogas «\MACTEP» npencrasiser co0010 KOMIIJIEKCHYIO CHCTEMY aBTOMAaTHUYECKHX HAOJIIOMaTEIbHBIX CTAHITUH,
MpeJHAa3HAYCHHYIO ISl HAOMIOEHHS ONTHYECKUX TPAH3UEHTOB Pa3IMYHONW Mpupoasl — oT MeTeopoB u MC3 no
raMMa-BCIIECKOB M 9K30IIAHETHBIX CUCTEM.

OmHOM M3 caMbIX WHTEPECHBIX COBPEMEHHBIX 3ajad, pemaeMbix B paMkax npoekra «MACTEP», sBnseTcs Ha-
OJTtoJIeHNE SK30TUIAHETHBIX CHCTEM METOJIOM TPAH3UTOB. YEKTHIPEXCOTMIIITUMETPOBBIC Teseckorbl «MACTEP-11»
JTAf0T BO3MOXKHOCTh MPEIN3NOHHON (POTOMETPHUHN TPaH3HUTa SK30IUIAHETHI 10 AUCKY POAMTEIBCKOM 3BE3/bI, YTO MO-
3BOJISIET BBISABUTH PsiJi TOHKHX 3((PEeKTOB, CONMPOBOKAAIOIIMX TPAH3UT. B oKiIane npeacraBisioTes nepBbie pe3yiib-
TaThl poToMeTpun TpaH3UTOB dK301I1aHeT TrES-2n TrES-3,BbIBUratoTesl IPEeNoNoKeHNsI 0 BO3MOKHOM Mpupoie
HaOJII0JaeMBIX TPAaH3UTHBIX 3 eKToB.

The «MASTER» project (Mobile Astronomical SystemTaflescopes-Robots) is a unique in Russia the yste
of automatic telescopes, capable to solve setieftfic problems of modern astronomy. Founded@02for space
gamma-ray bursts studying, today «MASTER» is a derpystem of the automatic observant stationsaed for
supervision optical transients of various naturemf meteors and an artificial satellite before gamay bursts and
exoplanet systems.

One of the most interesting and modern problemsgesidby the «sMASTER» project is a research of exugtla
systems by the transit method. 400-millimetric selpes «MASTER-II» makes possible a precision phetoy of
exoplanet transit through a disk of a parent $tar allows to reveal a number of the thin effectsoapanying tran-
sit. In the report the first photometry resultsegbplanet transits TrES-2 and TrES-3 are repredeassumptions of
the possible origin of this transit effects are fountvard.

OITPEJEJEHUE KHHEMATHUKHN KBM B COBBITUH 1 UFOHA 2002r.
C.C. KajamHukos

Wueruryt conneuno-3emuoit pusnkun CO PAH, Upkyrck, Poccus
kalashnikov@iszf.irk.ru

DETERMINATION OF CME KINEMATICS IN THE EVENT OF 1J UNE 2002
S.S. Kalashnikov
Institute of Solar-Terrestrial Physics SB RAS, Iy Russia

[TocnenoBarenbHO M3MEPSAS pacIIUpeHHe OCOOSHHOCTH OT HEHTpa 3PYIIUH, MBI MOJydaeM 3aBHCHMOCTBH pac-
CTOSIHUE—BPEMs, KOTOPYIO HCIIONB3YEeM JJISl OIICHKH. 3aT€M BBIOMPAaeM PeryisIpHyI0 (pYHKIIMIO B COOTBETCTBHH C
3aBHCHUMOCTBIO PAcCTOSTHHE—BpPEMs M OIICHWBaeM IapaMmeTpsl BeIOpoca. Mcmomsiys aHaquTHYeCKWe KPHUBBIC, MBI
BBIUMCIIIEM OXXHIAeMBIE TOYKH PACCTOSHHE—BPEMsI, CPABHHBACM HX C pe3ylbTaTaMU HAOMIOACHUHA W yIydIIaeMm
KpuBylo. Bce kxnHeMaTndeckne KpHUBBIE paCCUMTHIBAIOTCS ITyTEM HMHTETPHUPOBaHMSA WK AuddepeHnrnpoBaHus aHa-
JINTUYECKOW KPUBOM, a HE SIKCTIEPUMEHTAIbHBIX U3MEPEHHUIA.
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Sequentially measuring the expansion charactesisfithe eruption center, we get a distance-timegod use it
as an initial approximation. Then we choose a r@giunction to match the distance-time plot andese its pa-
rameters. Using the analytic fit, we calculate etpé distance-time points, compare them with otzems, and
improve the fit. All kinematical plots are calciddtby means of integration or differencing the wtialfit rather
than experimental measurements.

ACUMMETPUS V-TTIAPAMETPA CTOKCA B ITPUCYTCTBUU KOPOHAJIbHBIX JIBIP
A.B. Kuceaes, /1.10. Kosio6os, B.C. ITemiepos, M.JI. Jlemunos, B.M. I'puropnen

HucrutyT comueuno-3emuoin gusuku CO PAH, Upkytck, Poccust
kiselev@iszf.irk.ru

ASYMMETRY OF THE STOKES V PROFILE IN THE PRESENCE O F CORONAL HOLES
A.V. Kiselev, D.Yu. Kolobov, V.S. Peshcherov, M.L. Demidov, V.MGrigoryev
Institute of Solar-Terrestrial Physics SB RAS, iy Russia

JlaHHas cTaThs MOCBsIICHA aHANHM3Y pacnpezaencHus acumMerpun V-npoduis CTokca B 3aBUCUMOCTH OT MECT
BEPOSATHOTO MPUCYTCTBUS 3HAYUTEIBLHO TPAIMCHTa CKOPOCTH M MAarHUTHOTO TOJIS 10 Jy4y 3peHus. [lenpio HacTos-
niedd paboThl SBISCTCS MPOBEPKA THIIOTE3bI, YTO CYIICCTBYCT CBA3b MEXIY MECTAMH PACIOJIOKEHHS YCHICHHOM
acummerpuu V-npoduist CTOKca CHEKTPATbHBIX JHHUN W 00JacTsIMU (POPMUPOBAHHS COJHEYHOro BeTpa (KOpo-
HaJbHBIMA Isipamu). [Ipodumu Crokca st CoHITa KaK 3BE3BI M KapThl KX PaclpeIe/IeHHUs 0 COTHEYHOMY THCKY
HOJIyYeHbI HAa OCHOBE HabroaeHui, BeimoaHeHHbIX Ha CTOII (CCO). C 3TuMH JaHHBIMH COIIOCTABIISUIIUCH KOHTYPBI
KOPOHAIIbHBIX JIBIP, TIOJyYCHHBIE C PA3HBIX HHCTPYMEHTOB. [IpHBOASATCS 0OCYKACHUS OTYUYEHHBIX PE3YJIbTATOB.

This paper is devoted to an analysis of the distidim of asymmetry of the Stok#&sprofile depending on prob-
able place of significant gradient velocity and metic fields along the line of sight. The purpo$¢his work is to
test hypothesis about the relationship betweertitmta with enhanced asymmetry of the StoWegrofile spectral
lines and regions of formation of the solar windr@mal holes). The Stokes profiles for Sun-as-a-ata the maps
of their distribution over the solar disk obtainegised on observations at the STOP(SSO). Theseaddteontours
of coronal holes derived from different instrumarg compared. The discussion of obtained resdtpr@sented.

BA3UCHBIE HABJIIOAEHUSA METEOPOB B UPKYTCKE
E.C. KomapoBa

ActpoHommYeckast oocepBaTopus MpKyTckoro rocyaapcTBeHHOTro yHuBepeureta, Mpkyrck, Poccus
eskomarik@gmail.com

BASIC OBSERVATIONS OF METEORS IN IRKUTSK
E.S. Komarova

Astronomical Observatory of the Irkutsk State Unsity, Irkutsk, Russia

[IpoBenenne Ga3uUCHBIX HAOIIOJEHUH METEOPOB MO3BOJACT HOJNYYHUTh XapaKTEPUCTHKK MX OpOHTaIbHBIX Hapa-
METPOB U TE€M CaMbIM PACHIMPUTB HPEJCTaBICHHE O METEOPHBIX POSX M O MPOUCXOAAIINX B HUX mpoueccax. OxHo-
CTOpOHHME HabOIrOAeHUS MeTeopoB B MpkyTcke Obutn HauaThl oceHbio 2008r., BTOpast kamepa Oblia yCTaHOBJICHA B
koHue mMast 2011r. Tun obenx kamep LCL-903Q,y nepBoii 00beKTHB ¢ (POKYCHBIM pPaccTOSIHUEM 6 MM, Y BTOPOit —
8 mm. Ilone 3pennst nepBoit kameps! nopsinka 60x50°,y Bropoit — 40x30°.Kamepsl paboTaroT B COIrjIacOBaHHOM
pexumMe, o0e HanpaBJICHbI B 3¢HUT, YTO MTO3BOJISICT NEPEKPHITH OOJIBLIYIO OKOJIO3EHUTHYIO YacTh Heba. basuc mexay
Kamepamu cocraBiisieT okosio 6 kM. Ha takom 6asuce mereop ¢ paccrosiaus 90 KM 1eMOHCTpHUpPYET Napajlake OKOJIO
4°. TOYHOCTh KOOPAWHATHBIX M3MEPEHHI B KaMepax okoso 1/4°, mo3toMy mapajiake U3MepseTCsi ¢ TOYHOCTBIO HE
xyxe 8 %,4To BIOJIHE JOCTATOYHO JJIsl BEIYMCIICHUS] OpOUTHI MeTeopa.

Carrying out of basic supervision of meteors alléavseceive characteristics of their orbital pareereand by
that to expand representation about meteoric sgeam about processes occurring in them. Unilasegaérvision
of meteors in Irkutsk have been begun in the autafi#008, the second chamber has been establistibd end of
May, 2011. Both chambers LCL-903Q, at the firstslwith focal length 6 mm, at the second 8 mmiel fof
vision of the first chamber of an order of 60x58°the second 40x30°. Chambers work in the cootefinanode,
both are directed to zenith that allows to blodkd¥onosenurayro a sky part. The basis between chambers makes
about 6 km. On such basis the meteor from distah®® km will show a parallax about 4°. Accuracycobrdinate
measurements in our chambers should be aboutth&4&fore a parallax should be measured with acgurat
worse 8 % that is quite enough for calculationrobebit of a meteor.
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HCCJIEIOBAHUE BUMOP®HOT'O 3EPKAJIA ATAITUBHOW CUCTEMBI
JJIS BOJBIIOI'O COJTHEYHOI'O BAKYYMHOI'O TEJIECKOITA

E.A. KonbLios, B.I1. Jlykun

WuctutyT onrtuku armocdeps! uM. B.E. 3yea, CO PAH, Tomck, Poccus,
evgen704@iao.ru, lukin@iao.ru

A STUDY OF THE BIMORPH MIRROR OF ADAPTIVE SYSTEM IN
THE LARGE SOLAR VACUUM TELESCOPE

E.A. Kopylov, V.P. Lukin,
Institute of Atmospheric Optics SB RAS, Tomsk, Rass

PaspeiieHre COTHEYHBIX HA3EMHBIX TEJICCKOIMOB CYIIIECTBCHHO CHIKACT aTMOCc(epHast TypOyJIeHTHOCTh. UTOOBI
YIYYIIUTh TPOCTPAHCTBEHHOE Pa3peIICHUE ACHCTBYIOIIMX TEICCKOMOB, B UX COCTAB BKJIFOYAIOT Al TUBHBIC ONTH-
yeckue cucteMbl (AOC). OcuoBuble d5eMeHTEl AOC — 3TO JaT4MK BOJIHOBOTO (PPOHTA M KOPPEKTOP BOJIHOBOI'O
¢ponra. Komnekrusom aBropos [Jlykun u ap., 2007]paspadarsiBaercss AOC ¢ OIHHUM KOPPEKTHPYIOLIUM 3JI€MEH-
TOM, MO3BOJISIFOIIUM OJIHOBPEMEHHO MPOU3BOUTH KOPPEKIHMIO OOIIMX HAKIOHOB BOJHOBOTO ()pOHTA U BBICHIMX abeppa-
i, B paboTe mpeacTaBieHbl pe3yabTaThl HeciienoBanus aedopmupyemoro oumophHoro 3epkaia DM2-100-31na cse-
TOBOH ameprype 60 MM.

The resolution of ground bases telescopes is diratgrreased atmospheric turbulence. In order faranre
their spatial resolution special adaptive optigatems are used (AOS). Important elements AOStlitssvave front
sensor and the wave front correcting unit. By ailee of authorsJlykun u ap., 2007] it is designing AOS with one
correcting element allowing simultaneously to mabkerection of the tip-tilt of wave front and thegher aberra-
tions. In work results of research deformed bimarpirors DM2-100-31 on the light aperture 60mm giresented.

COJIHEYHOE MPOTOHHOE COBBITHE 15HUIOHS 1991r.
M.B. KpaBuona, B.E. CnooHoB

HucTuTyT comueuno-3emuoin pusukn CO PAH, Upkyrtck, Poccust
rina@iszf.irk.ru

SOLAR PROTON EVENT ON 15 JUNE 1991
M.V. Kravtsova, V.E. Sdobnov
Institute of Solar-Terrestrial Physics SB RAS, Iy Russia
I/ICHOJ'II)3y${ JaHHBIC MI/IpOBOﬁ CCTHU HeﬁTpOHHI:IX MOHHUTOPOB, METOJOM cneKTporpa(l)quCKoi/i rin00anbHON CheM-
KU pacCYUTAHbI UBMCHCHUS JKECTKOCTHOT'O CIICKTPAa U daHU30TPOIIUNU KOCMHUYCCKUX nyqel‘/i (K.H) BO BpEMs BO3pacTa-

uust uaTencuBHoctd KJI, o0ycnosiaentnoro coobitrieM Ha Comuie 15 mronst 1991 r. IpuBenenst cunektpsr KJI, a
Takke (Pa3pl MUTY-yrI0BoH aHu30Tporuy KJI B OTACIbHBIC MOMEHTBI 3TOTO COOBITHS.

Using data from the worldwide network of neutronnitors, we calculated variations in cosmic ray (Cig)d-
ity spectrum and anisotropy with increasing CRnsty (caused by the solar flare event of 15 JW@l) by the
method of spectrographic global survey. Spectr&€Rfand phases of the CR pitch-angle anisotropyifferent
moments of this event are presented.

HEPUOJUYECKHUE JBUXKXEHUA B COTHEUHBIX BOJIOKHAX
O HABJIIOJIEHUASM B JIMHUHU He 10830 A

A.C. KycroB

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

PERIODIC MOTIONS IN SOLAR FILAMENTS FROM OBSERVATIO NS IN THE HE 10830 A LINE
A.S. Kustov
Institute of Solar-Terrestrial Physics SB RAS, Iy Russia

[IpencraBnsercs ucciueIoBaHUEe KOJIcOAHUI B BOJIOKHAX HA BBICOTaX BEPXHEU XpoMochepsl U MePeX0qHOM 30HBI.
Bpemennbie cepun nonydens B mmann He 10830 As Casmckoit conneunoit o6ceppaTopun. OCHOBHOE BHHMA-
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HUe yaensercs koiaebanusam ¢ nepuogamu 10—40muH, a Takke IPUBOAITCS HEKOTOPBIC PE3yIbTaThl I OoJiee
KOPOTKHX MEPHOA0B. AHATH3UPYIOTCS MEPUONYHbIC U3MEHEHHS JIy4€BOM CKOPOCTH, HHTCHCUBHOCTH U LIMPH-
HBI PO UITS IMHWH.

The investigation of oscillations in filaments giper chromosphere and transition region heightpesented.
Time series were obtained using He 10830 A linth@tSayan Solar Observatory. | focus my attentiostadying
intermediate period oscillations (10-40 min), boing results for short period oscillations are prese as well.
Periodical variations of line-of-sight velocity témsity and the line profile width have been anatiyz

O PA3PBIBHbBIX TEYHEHUAX I1JIA3MbI
B OKPECTHOCTH INIEPECOEJUHAIOIINX TOKOBBIX CJIOEB

.C. JleneH110B, ’5.B. ComoB

I ocynapcTBeHHbIH actponomMuueckuit nHetutyT UM. I1.K. Illtepnbepra, Mocksa, Poccust
“MoCKOBCKHi rocynapcTBeHHbId yHuBepcuteT uM. M.B. Jlomonocosa, Mocksa, Poccust
koob@mail.ru

ON DISCONTINUOUS PLASMA FLOWS IN THE VICINITY
OF RECONNECTING CURRENT SHEETS

.S, Ledentsoy ?B.V.Somov

'p K. Sternberg Astronomical Institute, Moscow, Raiss
2M.V. Lomonosov Moscow State University, Moscow, Bias

PaccmoTpeH Bonpoc 00 MHTEpIIPETaIiuy JTAO0OPATOPHBIX M YUCICHHBIX 3KCIIEPHMEHTOB 110 MaTHUTHOMY TI€PECco-
€MHEHUIO B COJIHEYHBIX BCIBIIIKAaX. B pamMkax KiacCMuecKOW MMOCTaHOBKH 3afaud o pa3pbiBHbIX MI'JI-TeueHusix
YCTaHOBJIEHO COOTBETCTBHE MEXIy CTaHAApTHOW Kiaccudpukamueir MI'J[-pa3pblBOB U mapamMeTpaMu, XapaKTepH-
3YIONIMMH BEJIMYUHY TTOTOKA MACChl Yepe3 pa3phiB U KOH(PHUTypalnio MarHUTHOTO moJisi. Takke HaleHO mpecTaB-
JICHWE 3aBUCHMOCTH MEXIY YTJIaMH BEKTOpa MarHUTHOTO ITOJISI OTHOCHTEIHHO HOPMAJH K IUIOCKOCTH pa3phIBa IO
00e ee cTopoHkl. [1oTy4eHsl YCIOBUS SBOIIOLMOHHBIX MEPEX0J0B MEKAY PA3IMYHBIMKU THIIAMHU Pa3pbIBOB IPH I10-
CTCTICHHOM W3MEHEHHH XapaKTePHCTHK IDIa3Mbl. Pe3ynbTaT MPHMEHEH K aHAINTHYECKOMY PEUICHHIO 3aJadH O
CTPYKTYp€ MarHUTHOTO I10JII B OKPECTHOCTH MEPECOETUHSIIONIET0 TOKOBOT'O CJI0s1, MOJyYeHHOMY paHee be3ponHbiX,
Biacossim, ComoBbIM. TToka3aHo, 9T0 BOJIU3H TOPIOB TOKOBOTO CJI0sI (TIPH HAJIWYHH B HEM OOPATHBIX TOKOB) MOSIB-
JISIFOTCSL 00JTACTH HEIBOJIOIMOHHBIX yIAPHBIX BOJH.

The question about the interpretation of laboratmg numerical experiments on magnetic reconneatisolar
flares is considered. A correspondence betweesttraard classification of MHD discontinuities ahd parame-
ters characterizing the mass flux through a disnaity and the magnetic field configuration has mestablished
within a classical formulation of the problem osaintinuous MHD flows. A relationship between thglas of the
magnetic field vector relative to the normal to thecontinuity plane on both its sides has alssmldeand. Condi-
tions of evolutionary transitions between differgrges of discontinuities by gradual changing afspha’s parame-
ters are obtained. The result is applied to théytioal solution of the problem on the magnetiddistructure in the
vicinity of a reconnecting current sheet obtaineevusly (Bezrodnykh, Vlasov, Somov). The regiofi:ionevo-
lutionary shocks are shown to appear near the enidpaf a current sheet with reverse currents.

COJIHEYHBII CIEKTPOIOJISPUMETP JTUAITA3OHA 2-8I'Tn
A.A. Mypatos

WHcruryt conneuno-3emuo pusnku CO PAH, Upkyrck, Poccus
mutolya@mail.ru

2—-8 GHz SOLAR SPECTROPOLARIMETER
A.A. Muratov
Institute of Solar-Terrestrial Physics SB RAS, iy Russia

[puBomuTCsl OMUCAHHWE HOBOTO PaJHOCHEKTPONONIPUMETPA, OCYLICCTBISIONICTO HAOMIONCHUS H3Iy4YCHHS B
00enx KpyroBbix nojsipu3anusix B nuanazone 2—8'T1. AHTEHHOH CHEKTPOMOJISIPUMETPA CITY)KUT TapadondecKkas
anteHHa guametrpoMm 1.8 M, B dokyce KoTOpoil ycTaHOBIEH 00Jy4areib ¢ BO3MOXHOCTHIO OJHOBPEMEHHOTO
npuema obeux monspuzanuii. [lepenagya CBU-curnanza ocymecTBIsAETCS C MMOMOIIBI0O ONTHYSCKOW JIMHUH CBSI-
3u. Pagnomerp cobpan mo xoppensiuuoHHON cxeme. OCHOBa CIEKTPONOJISIPUMETPA — KOPPENATOp 3alepiKek,
pabotaromuii B mosoce 10 200 MI'u, peanuszoBaHHBId Ha 6Gase oneHouHoi matel Altera DK-DEV-4SGX230N
Stratix IV GX. CnekTponoispuMeTp HaXOAUTCS B PEKUME HAOTIOACHHIA.
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There is a description of the new radiospectrojioketer, performing observations in both circulatapiaations
in the range of 2-8 GHz. Spectropolarimeter antaara parabolic antenna with diameter of 1.8 metieed in-
stalled in the focus of this antenna has a podsilf simultaneous reception of both polarizatiohsansmission of
microwave signals is provided by optical transnuiedine. Radiometer performed as a correlation meherhe ba-
sis of the spectropolarimeter is autocorrelatohvaandwidth of up to 200 MHz, implemented on theebaf the
evaluation board Altera DK-DEV-4SGX230N Stratix GX. Spectropolarimeter performs observations.

OPTAHU3ALMS HINHBI BBOJA/BBIBOJA JAHHBIX JIJIS1 KOPPEJISITOPA
MHOTI'OBOJIHOBOI'O PAJIMOTEJIMOTPA®A U UX MOCJEAYIOUE OBPABOTKHA

H.O. MyparoBa

Wueruryt conneuno-3emuoit pusnkn CO PAH, Upkyrck, Poccus
munatali777@list.ru

CREATION OF THE I/O DATA BUS FOR CORRELATOR OF THE MULTIWAVE
RADIOHELIOGRAPH AND SUBSEQUENT PROCESSING OF THESE DATA

N.O. Muratova
Institute of Solar-Terrestrial Physics SB RAS, Iy Russia

[pemaraercs ONTUMU3UPOBAHHBIA BapHaHT Koppesitopa 1 MoaepHuzupoanHoro CCPT (Cubupckoro cou-
HEYHOTO pajuoTenecKona). beita mocraBneHa HempocTas 3amada — co3aath 0oyee IKOHOMUYHBIN, HEXKEU MPE/bl-
JylIye, BapUaHT KOpPpessiTopa M LIMHBI JaHHBIX, HE YIPOLIasi IpH 3TOM ero (pyHKIHH. B kayecTBe npoTokosa nepe-
Ja4yM JaHHBIX PEIICHO MCIOb30BaTh Basic,ocymecTisieMslii ckopocTHhIMU NpueMonepenatunkamu [IJIMC, u He
NPUMEHATH 0oJiee CIIOXKHbBIC MPOTOKOJIbBI, Takue, HanpuMmep, kak Ethernetunmn PCl EXpressuto mo3BoiuT yBeH-
YHUTH TPOITYCKHYIO CTIOCOOHOCTH KaHAa ¥ YIPa3JHUTh HECHY)KHBIE (YHKIINU JaHHBIX TPOTOKOJIOB.

M3MeHeHrne KOHIEMIUU pabOThl KOPpEIsITOpa M IMHWHBI JaHHBIX MPHUBENO K yciaoxHeHuto npormuBku [TJIAC u
MOBHIIICHUIO YaCTOTHl 00paOOTKM NaHHBIX, OJarogaps 3TOMY YAaJIOCh JOOWUTHCS ITOJIOKHUTENBHBIX pPE3yIbTAaTOB,
Cpeir KOTOPBIX Takue, Kak 9KOHOMHYHOCTH — BMecTo IIJIUC Stratix4GXo6ynet ucnons3osarbes ITUC Arria2GX
(crommocts Stratix4GX 9000-12 000 $, Arria2GX — 3000 )xparieHne Yrciia HCIIOIb3YeMBIX Kabelei 1 pasbe-
MoB PCl EXpressak MUHHMYM B [IBa pa3a, BO3MOXKHOCTh PEATM3AIIMH KOPPEIIATOPa Ha OAHOM I1aTe u ap.

Optimized version of the correlator for upgradedR$Sthe Siberian Solar Radiotelescope) is suggestas
difficult task to create lower cost correlator adadta bus without constraints of their functionalityigh-speed
FPGA transceivers will provide Basic protocol févetdata transmission, but more complex protocalsh sas
Ethernet or PCI Express, won't be used, consequehtinnel throughput will be improved and there wbe any
unnecessary protocol functions.

Change in correlator and data bus work basics aadted in complication of the FPGA firmware andwth of
clock frequency, but thanks to it, positive effeatsre reached, such as: lower cost of the correfatePGA Ar-
ria2GX will be used instead of FPGA Stratix4GX (g Stratix4GX costs 9000-12 000 $, Arria2GX — 3@)0n
the circuitry, decrease of the number of PCI Expreables and connectors at least twice, a posgibilisingle-
board realization of the correlator and etc.

PEJATUBUCTCKOE KHHETUYECKOE YPABHEHMUE JJIA TOJAPU30BAHHOI'O U3JIYUYEHUA,
YYACTBYIOIIETO B KOMIITOHOBCKOM PACCEAHNHU HA 3JIEKTPOHAX
B CWJIBHOM MAT'HUTHOM IOJIE

'A.A. Mymrykos, 2,I[.I/I. Harupuep

'Cankr-TlerepGyprekuii rocymapersennslii yauepeunter, Cankr-IlerepGypr, Poccrst
I'nasuas ([TynkoBckas) actpoHoMudecKas oocepsaropust PAH, Canxt-Iletep6ypr, Poccns
al.mushtukov@gmail.com

RELATIVISTIC KINETIC EQUATION FOR COMPTON SCATTERIN G OF POLARIZED
RADIATION IN STRONG MAGNETIC FIELD

!A.A. Mushtukov, ?D.I. Nagirner

!Saint Petersburg State University, St. PeterstRugsia
“Central Astronomical Observatory of the Russiand&ray of Sciences at Pulkovo, St. Petersburg, Russia

B paboTte BbIBeIcHO KHHETHYECKOE ypaBHEHHE JUISL M3JTYUCHHMS], YYAaCTBYIOLIETO B KOMITOHOBCKOM PacCestHUM Ha
9JIEKTPOHAX B CHJIBHOM MarHUTHOM TIOJIC. YUMTHIBAIOTCS MOJISIPU3ALMS U3JIyYeHHs U OOMEHHBIE B3aUMOJCHCTBUS
(mpunumn 3anpera [aymu 171s1 S3IEKTPOHOB M BO3MOXKHOCTD BBIHYXKACHHOTO paccesiHus 1uist GotoHoB). [lomyueHs
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(hOpMBI KHHETHYIECKOTO ypaBHEHHUS AJIs Oojiee YaCTHBIX cirydaeB. [loydeHHBIE pe3yabTaThl MOTYT OBITH ITOJIC3HBI
JUTS IOCTPOCHNS YACIICHHBIX MOJIENIeH TIepeHoca N3IydeHHs B aTMoc(epax HEUTPOHHBIX 3BE3I.

Relativistic kinetic equation for Compton scatteriof polarized radiation in strong magnetic fiedddeduced us-
ing the Bogolyubov method. Induced scattering aadlifrinciple are taken into account. Polarizatidrihe elec-
tron gas is taken into account too in the genenahfof the kinetic equation. Special forms of tlygation for the
cases of non-polarized electrons, rarefied eleajas and 2-modes distribution of radiation are €burhe equa-
tions can be useful for construction of modelstaf@spheres and magnetospheres of neutron stars.

K BOITPOCY O PEKOHCTPYKIIUU DQHEPTETUYECKUX CIIEKTPOB YCKOPEHHBIX
BO BPEMS COJTHEYHBIX BCIIBIIIEK 3JIEKTPOHOB

'.I'. HaxaroBa, “H.B. KyapsiBuesn

Y nasmas ([TynkoBckast) actpoHoMudeckas ooceparopust PAH, Canxt-Ilerep6ypr, Poccus
“dusuko-Texundeckuii nactutyT nM. A.®. Mopde PAH, Caunkr-TlerepGypr, Poccns
galinanakhatova@yandex.ru

ON RECONSTRUCTION OF ENERGY SPECTRA OF THE ELECTRON S ACCELERATED
DURING SOLAR FLARES
'G.G. Nakhatova, .V.Kudryavtsev
Central Astronomical Observatory of the Russiand&ray of Sciences at Pulkovo, St. Petersburg, Russia
’A.F. loffe Physical-Technical Institute, Russianatlemy of Sciences, St. Petersburg, Russia

XKecTkoe peHTreHOBCKOE M3IYyUYEHHE COJIHEUHBIX BCIIBIIIEK, KAK M3BECTHO, SIBISIETCS TOPMO3HBIM H3IyYCHHEM
BBICOKOIHEPTETUIHBIX JICKTPOHOB, KOTOPOE TEHEPHPYETCS B COMTHEYHOHU IIazme, U GOPMBI CIIEKTPOB 3TOTO H3ITY-
YeHHS OIPEneIaioTes QYHKIMEeH pacupeneracHns ObICTPBIX AJIEKTPOHOB. B CBS3M C 3THM BCTaeT 3a/1ava oIpererne-
HUS SHEPTETHUECKUX PACHpEeACTICHUN 3JIEKTPOHOB, KOTOPHIEC JOJDKHBI AAaTh YKa3aHUS OTHOCHTEIBHO MEXaHM3MOB
YCKOPEHHUS 3apsDKEHHBIX YAaCTHII BO BpEeMs COJHEYHBIX BCHBIIIEK. B moKane paccMaTpuBaeTcsi METONl BOCCTAHOB-
JICHHUS SHEPTeTUIECKOTO PACHpPEeNICHHUS 3JICKTPOHOB Ha OCHOBE M3MEPECHHBIX CIEKTPOB PEHTTEHOBCKOTO H3IIyde-
HUA. C MOMOIIBIO PAa3IMYHBIX IPUMEPOB MOKA3aHO, YTO PACCMOTPEHHBIN METOJ 00JIaZaeT XOpOmeH TOYHOCTBIO H
MO3BOJIIET HAXOAUTh SHEPTETUUECKHUE CIIEKTPBl YCKOPEHHBIX BO BPEMSI BCIIBILLIEK IEKTPOHOB.

Hard X-rays from solar flares, as is known, is hemsstrahlung of high-energy electrons, whicheisegated in
the solar plasma, and forms of spectra of the tiadiare determined by the distribution functionfadt electrons.
In this connection there is the problem of deteingrthe energy distribution of electrons, which gdoprovide
guidance on mechanisms for accelerating chargeitiearduring solar flares. The report examinesrttethod of
recovery of the energy distribution of electronsnfrthe measured spectra of hard X-rays. On thes lodisiarious
examples shown that the considered method has @madacy and allows to find the energy spectracoélerated
electrons during flares.

OIIEHKA IO TJAHHBIM HABJIIOJEHUN POJIM MEXAHU3MA BOBKOKA-JIEUTOHA
B 'EHEPAIIUIO TOJIOUJAJBHOI'O MAT'HUTHOTI'O ITOJISA COJIHIIA

C.B. Oaemckoii, JI.JI. KnuaTrunoB

WHcruryt conneuno-3emuo puznku CO PAH, Upxkyrck, Poccus
osv@iszf.irk.ru

ESTIMATING ROLE OF THE BABCOCK-LEIGHTON MECHANISM T O GENERATION OF THE
POLOIDAL MAGNETIC FIELD OF THE SUN WITH OBSERVATION AL DATA

S.V. Olemskoy L.L. Kitchatinov
Institute of Solar-Terrestrial Physics SB RAS, iy Russia

Teopust TuHAMO OOBACHIET MAarHUTHYIO aKTHBHOCTH COJHIIA JISHCTBHEM ABYX OCHOBHBIX 3 (EKTOB: reHepaIn-
€l TOPOUIAILHOIO TOJIS M3 MOJOUAAIBLHOro auddepeHraabubiM BpamerreM (oMmera-3h@GexT) U 0OpaTHBIM Ipe-
00pa3oBaHHEM TOPOUAATIBHOTO MOJIS B IMOJOUIATBHOE MEIKOMACINTAOHBIMU [UKIOHUYECKUMH JBHXEHUSIMU (aJ1b-
ba->dpdexr). OcHOBaHHBINA HA THX ABYX 3(h(PEKTaX MEXaHW3M T'eHEepallMd MArHUTHOTO MOJsl TOJIyYHT Ha3BaHUE
anbda-omera-guHamMo. OTHOCHTEEHO MPOCTON omera-3¢(eKT XOpOoIIo HM3Yy4eH, U ero mnpucyrcrBue Ha CoiHile
noaTBepxkIactTcs HaomoaeHusaMu. JuddepeHnunansnoe BpaieHue Malo MEHSETCSl BO BPEMCHH, HE COJCPKHUT MeJl-
KOMAacCIITa0HBIX HEOJHOPOJHOCTEH, U B 3TOM CMBICIE oMera-d3h(ekT sBisercs peryisipHbiM. COBEpIICHHO HHAS
CUTYyaIlHs CIIOKWIACH C anb(a-3¢pexToM. 3BeCTHO HECKOJIBKO MPUYUH BOZHUKHOBEHHS Takoro 3¢ dekra. OH Mo-
JKET MOSBIIATHCS M3-32 HEOJHOPOAHOCTH IUIOTHOCTH B TYPOYJICHTHON Bpallaroleiics cpeze, a TakKe u3-3a HEOIHO-
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POIHOCTH WHTEHCHUBHOCTH TypOylIeHTHOCTH. K ero BO3HUKHOBEHHIO MOTYT IPHUBOIUTh MAarHUTOCTPO(GUIECKUE BOJI-
HbI B OCHOBaHWW KOHBEKTHBHOMU 30HBI CousHita. Hakonen, Mexanu3Mm ba0Okoka—JleliToHa reHepanuy moJIouaabHOTO
MarHUTHOTO IIOJISI TAaKXKe SBISICTCSA pPa3HOBHIAHOCTHIO anbda-apdexra. B oTnmume oT APyrux pasHOBHIHOCTEH ajib-
(ha-apdekra, OH HE TOABEPKEH KATACTPOPUIESCKOMY ITOJABICHUIO M3-32 COXPAaHEHUS MATHUTHOW CITHPATBHOCTH.
[ToaToMy BHOJHE OYEBHIHO, YTO MeXaHU3M ba0Okoka—JleliToHA SBIIAETCS JOMHHUPYIOIIAM B TeHEpAIUU TOJIOU-
nanpHoro moJist CoJHIaA.

[To naHHBIM HAONIOICHUIA CONTHEYHBIX MATCH JUIS TPEX COJHEYHBIX IIMKIIOB IMPOBEJCHA OI[CHKA BKJIaJa MCXaHH3-
Ma b30koka—JIeliToHa B reHepaluio MoJIonIaIbHOr0 MarHuTHOro 1ot Cosana. CpaBHEHUE MOMYYCHHBIX BEJIHYUH
CO 3HAYCHUAMU A-MHJCKCa KPYITHOMACIITAOHOTO MOJIS TIOKA3BIBACT BRICOKYHO KOPPEISIIHOHHYIO CBSI3b.

The theory of a dynamo explains magnetic activitthe Sun by action of two main effects: generatbm@ tor-
oidal field from poloidal field differential rotain (omega-effect) and return transformation of rittal field in
poloidal field small-scale cyclonic flows (alphdet). The mechanism of generation of a magneti fbased on
these two effects has received the name an alplegitlynamo. Concerning simple omega-effect it i Wweesti-
gated also its presence on the Sun proves to bestnpervision. Differential rotation varies in tiradittle, does not
contain small-scale heterogeneity and in this séms@mega-effect is regular. Absolutely otheratitan has devel-
oped with an alpha-effect. Some reasons for ocooeref such effect are known. It can appear becafuseteroge-
neity of density in the turbulent rotating enviroemh, and also because of heterogeneity of inten$iturbulence.
In its occurrence can result magnetostrophic wanethe basis convective zones of the Sun. At IBstycock-
Leighton mechanism of generation a poloidal magrfeld also is a version an alpha-effect. Unlikbes versions
an alpha-effect, it is not subject to catastrohippression because of preservation magnetic tyelidierefore it is
quite obvious, that Babcock-Leighton mechanisnoisiighating in generation poloidal fields on the Sun.

Using observed sunspot data for three solar cytblesestimation of the contribution of mechanismabdck-
Leighton is lead to generation a poloidal magrfetld of the Sun. Comparison of the received sigitls values A-index
a large-scale field shows high relationship.

MOJIEJIb COJTHEYHOI'O IMHAMO C HEJOKAJIBHBIM AJIb®A-D9OOEKTOM
JI.JI. Knuatunos, C.B. OaeMckoii

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

SOLAR DYNAMO MODEL WITH NONLOCAL ALPHA-EFFECT
L.L. Kitchatinov, S.V. Olemskoy
Institute of Solar-Terrestrial Physics SB RAS, Iy Russia

[TpuBoOAsTCS pe3yNbTaThl, MOJYYCHHbBIE C IIOMOIBIO JHHAMO-MOJIENH TeHEpaIlMi KPYITHOMACIITAOHBIX MarHHT-
HbIX TIoJielt CoJtHIa, B KOTOPO# YUUTHIBAIOTCS MTUAMAarHUTHBIN 3¢ (HEeKT HEOTHOPOIHON TYpOYJEHTHOCTH M HEJIO-
KaJIbHBIN anbda-3¢pdexT, BOZHUKAIONINN TP BCIUIBIBAHUA MATHUTHBIX MeTenb. Henmokanpabll anbda-adpdext He
MOJ(BEPIKEH KATACTPOPUUECKOMY IOJABJICHUIO, CBS3aHHOMY C COXPaHEHHMEM MAarHUTHON crnupaibHOCTH. Mar-
HUTHBIC TIOJISI KOHIIEHTPHPYIOTCS (C yY4eTOM JHAMAarHWTHOTO MepeHOca) BOJM3U OCHOBaHWsS KOHBCKTHBHOM 060-
JIOYKH, HECMOTPSI HAa TO, YTO OOJIACTH MOJEIMPOBAHUS OXBATHIBAET BCIO TOJIIUHY 30HBI KOHBEKLMH. [lepron Mar-
HUTHOTO IIMKJIA, XapaKTep 3KBATOPHUAIBHOW CHUMMETPHUH TIOJs, €r0 MEPHIMOHAIBHBIN ApEi() U COOTHOIICHHE aM-
IUTATY]] TOJIAPHOTO ¥ TOPOMJAIBHOTO TOJICH, MOIyYeHHBIC 0 MOJICIH, COTJIACYIOTCS ¢ HaOmoaeHusaMu. meroTtes
TaKXKe OTPEACICHHBIC HECOOTBETCTBHS HAOIIOICHUAM, YKAa3bIBAIOIIHME YT COBEPIIICHCTBOBAHUS MOJICIIH.

The first results of the solar dynamo model thidved for the diamagnetic effect of inhomogeneoubulence
and the nonlocal alpha-effect due to the rise ojmatic loops are discussed. The nonlocal alphateienot sub-
ject to the catastrophic quenching related to theservation of magnetic helicity. Given the diamgtgnpumping,
the magnetic fields are concentrated near the dlake convection zone, although the distributguetynodel cov-
ers the entire thickness of the convection zone. gnetic cycle period, the equatorial symmetrtheffield, its
meridional drift, and the polar-to-toroidal fieldtio obtained in the model are in agreement witbeokations. There
is also some disagreement with observations p@itia ways of improving the model.
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CHEKTPBI U 3EHUTHO-YI'JIOBBIE PACHIPEAEJIEHUSI ATMOC®EPHbBIX
HEUTPHUHO BBICOKUX DQHEPI'UHN

0.H. IleTpoBa, ’T.C. CuHerosckas, 1C /. Cunerosckuii

1I/IpKyTCKI/H71 rocynapcTBeHHbIN yHuBepcurteT, Upkyrck, Poccus
2I/IpKyTCKHﬁ TOCYAapCTBEHHBIN YHUBEPCHUTET MyTel coodmenus, Mpkyrck, Poccust

HIGH-ENERGY SPECTRUM AND ZENITH-ANGLE DISTRIBUTION
OF ATMOSPHERIC NEUTRINOS

'0.N. Petrova °T.S. SinegovskayaS.l. Sinegovsky

Yrkutsk State University, Irkutsk, Russia
rkutsk State Railway University, Irkutsk, Russia

HeWTprHO BBICOKHMX SHEPrHi POKAAIOTCS B PACIAfaX ME30HOB, TEHEPUPYEMbBIX B COYIAPEHUSIX KOCMUYECKHX JIy-
4el ¢ sapaMu aToMOB atMochepsl 3emMitd, 00pas3yst HeyCTPaHUMBIA (OH TPHU PEIICHUH 3a7a9d JETEKTUPOBAHMS HEH-
TPUHO OT aCTPOPHU3UUECKUX UCTOYHUKOB, PACIIONONKEHHBIX B [alakTHKe WK 3a ee mpejaenamu. MccnenoBanue aTMo-
cepHbIX HEUTPHHO MPEICTABISIET TAKKE HHTEPEC U OE30THOCUTENILHO K BBIYMCIICHUIO (POHA, TOCKOJIBKY COMOCTaBIIe-
HHE JIAHHBIX KCIIEPUMEHTA C Pe3yJIbTaTaMU pacyeTa SHEPreTUIECKOTO CIIEKTPa U YIJIOBBIX pacnpe/ie/ieH i HEUTPUHO
MOYKET CITY’)KUTb ITPOBEPKON BHICOKOIHEPTETUUECKIX MOJIEIIeH alpOHHBIX B3aUMOJICHCTBIIA. B paboTe mpeacrasiieH pac-
YeT SHEPreTUYECKUX CIEKTPOB aTMOC(EPHBIX HEHTPHHO, MIOOHHBIX M DJICKTPOHHBIX, U 3¢HUTHO-YIJIOBOM 3aBUCUMOCTHU
UX [IOTOKOB, BBITIOJHEHHbIH [UIsl K3BECTHBIX MOJIENEH afpoH-saepHbIX B3umoehctuil (SIBYLL2.1, QGSJIET-lIMonens
Kumens—MoxoBa) u JByX mapaMerpu3andii IepBUYHOro criekrpa. CpaBHEHHE YCPEIHEHHBIX 10 YTy CHEKTPOB MIO-
OHHBIX HEMTPUHO C pe3ysibTaTaMu (JaHHBIMU M3MepenHuii) sxcriepuMenTos lceCube, AMANDA-IIu Frejusnokassisa-
er, uTo Jaxe B obnactu sueprui Beiie 100 T2B BbIeUTh BKII]] HEWTPHUHO OT paciaja O4apOBaHHBIX YaCTHUIl HEIIPO-
CTO, TIOCKOJIbKY 3J1eCh Ha HEOIPEIeICHHOCTH CEUCHUSI POXKACHHUS YapMa HAKJIAIbIBAIOTCS HEOMPEACICHHOCTH CEUECHHUIH
poxeHus kKaoHOB. [IpeicTaBieHsbr POPMYIIBI, MAPAMETPUIYIOIINE YHUCIICHHBIN PACUeT.

High-energy neutrinos, arising from decays of mestirat were produced through the cosmic rays amilss
with air nuclei, form unavoidable background in #srophysical neutrino detection problem. Furtteenthe AN
studies are of interest as the way to test the-&igrgy hadronic models. In the work presentetiéscalculation of
the neutrino spectra and zenith-angle dependerc®rmed by means of the method with usage of knleadronic
models (SIBYLL2.1, QGSJET-Il, Kimel & Mokhov) fomb of the primary spectrum parameterization. The
comparisonof the angle-averaged spectrum with experiment dateeCube, AMANDA-II and Frejus, make it
clear that even at energies above 100 TeV the proeaptrino contribution is not so evident becaukéangled
uncertainties of kaon and charm particle productimss sections. An analytic description of theegkted neu-
trino fluxes is presented.

HUCCIEJOBAHUE TUHAMUKHN MATHUTHOTI'O IIOJIA 1O JAHHBIM SOHO/MDI
B OBJIACTH TEHEPALIMN KOPOHAJIBHBIX BBIBPOCOB MACCBHI THIIA T'AJIO
N CBA3AHHBIX C HUMU BCIIBIIIEK

T.E. IlonoBa, B.I'. ®aiinmreiin, JI. K. Kamanosa

WHcruryt conneuno-3emuoi puznku CO PAH, Upkyrck, Poccus
viain@iszf.irk.ru

STUDYING THE MAGNETIC FIELD DYNAMICS FROM SOHO/MDI  DATA IN THE GENERATION
REGION OF HALO CORONAL MASS EJECTIONS AND THEIR ASS OCIATED FLARES

T.E. Popova V.G. Fainshtein, L.K. Kashapova
Institute of Solar-Terrestrial Physics SB RAS, iy Russia

Io marasiM SOHO/MDI ncciieroBaHbl Bapdald MarHUTHOTO 10Jisg B obyactu reneparuu 20 caMbIX OBICTPBIX
(cxopoctb V>1500km/c) u 20 meanenubix (V<650km/c) kopoHanbHBIX BEIOpOCOB Macchl Tuma rano ('KBM) u cesi-
3aHHBIX C HUMU Bembiiiek. [Tokasano, uro it 80 %0sicTphix u 72 Y%memienusix T'KBM Hadany CBA3aHHBIX C HHU-
mu Bembliiek B Tedenue 0.3—2.5cyT npeniectByeT HeMOHOTOHHBIH pocT <BI> u <|Bl|>.3neck Bl — uzmepsiemas o
Ty4y 3peHUsI KOMIOHEHTa MarHUTHOTO MOJIsL, CKOOKM <> O3HAYaloT YCpeAHEHHE IOJI B IpeAesax IUIOMALKH C LeH-
TPOM B LICHTPE BCIIBIIKH. Y CTAHOBICHO, YTO BCIBINIKA B OOJBIIHHCTBE cOoObITHI ¢ ObicTphiMu ' KBM mpomcxoaur,
korga <BI> >140Tc, a <|Bl|> >170I'c (npu cpeaHux M0 COOBITHAM 3HaUE€HHsAX 3TuX BearmuuH 4871 'c u 6171c). s
meanenHbx ['KBM atu 3nauenns coctapisitor 60 'c u 40c (171Tc u 322T°c). AHanu3 AeBATH COOBbITHI C OBICT-
peiMu 'KBM, 11 KOTOPBIX MMENHCh MarHUTOTPAaMMBI, IIOTyYCHHbIE C OJHOMHHYTHBIM BPEMEHHBIM HHTEPBAJIOM,
NOKa3aj, 4YTO B 00JACTH BCIIBIIIKK HAYAJIO BCIBILIKH COMPOBOKIACTCS JTUO0 UMITYJIbCHBIM H3MEHEHHEM, OO CTY-
MEHYaTBIM YMEHBIIEHUEM, JIH0O U TeEM U ApyruM usmeHenueM <BI> u <|Bl|> ¢ maurensHOCTBIO, 01HM3K0H BpeMeHU
HapaCTaHUs HHTCHCUBHOCTH MATKOTO PEHTTCHOBCKOTO HU3ITy4YCHHS.
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SOHO/MDI data have been used to examine magneiid fiariations in the region of generation of 26tdat
(V>1500 km/s) and 20 slow€650 km/s) halo coronal mass ejections (HCME) dnaif trelated flares. It has been
shown that in 80 % of fast and 72 % of slow HCMEI><Bnd <BI> increase non-monotonically for 0.3—-8d&ys
before the HCME-associated flares commence. Heis BB magnetic field component measured alondinkeof
sight; brackets <> mean the averaging of the fiétin an area centred at the flare centre. Itheen established that
flares in most fast HCME occur when <BI> >140 G]xB170 G (given average event values of 487 amd®)l For
slow HCME these values are 60 and 40 G (171 and=32ZThe analysis of nine events with fast HCME,dich
there were data with one-minute interval betweegmatograms, has revealed that in the flare are#latescom-
mencement is accompanied with a pulse change tepadscrease, or with both of these changes in aBtb<|BI|>
with the duration close to the time of soft X-rageinsity enhancement.

NCCJEJOBAHUE PACHPOCTPAHSIIOIMXCS KOJEBAHUM B COJTHEYHBIX ®AKEJIAX
B JINHUU He. 6563 A

B.A. Ilyases, H.U. Kob6anos, C.A. UynuH, A.C. KycroB

HuctutyT comneuno-3emuon gusuku CO PAH, Upkytck, Poccus,
vasiliy_p@iszf.irk.ru

STUDY OF PROPAGATING OSCILLATIONS IN SOLAR FACULAE
IN THE H a LINE AT 6563 A

V.A. Pulyayev, N.I. Kobanov, S.A. Chupin, A.S. Kustov
Institute of Solar-Terrestrial Physics SB RAS, Iy Russia

M5! uccie0BalId OBE/ICHHUE JIy4€BOW CKOPOCTH B Iape creKTpasbHbIX auHui Ho 6563 Au Fel 6569 As da-
KeNbHBIX oOsacTsx. Llesb 3Toro uccienoBanusi — BBISIBICHUE PACIIPOCTPAHSIONIMXCS BBEpX KosieOaHuil. Bbuti BbI-
SIBJICHBI CITyYad PaclpoCTpaHEHHs KOJIeOaHHH ISITHMHUHYTHOTO TUana3oHa Kak u3 gorocdepsl B Xxpomochepy, Tak u
HA000POT, B Pa3IMYHbBIX YacTsIX OXHOTO (akena. Ha 3ToM OCHOBaHMHU MBI MOXEM CIEJIATh BBIBOJ, YTO YacTh YHEP-
U Bo3Bpamiaercs B ¢potochepy. OOHApYkKEHO, YTO CIEKTPATLHBIA COCTaB KOJeOaHUH pa3iudaeTcs NI Pa3HbIX
yacreil pakena. Takxke CiaeIyeT OTMETHTh, YTO POJIb 00JICe HU3KOYACTOTHBIX KojieOanuii n3 auanaszona 0.5—2mI 11 B
nepeaue SHEPTUH U3 HIKHUX CIIOEB COJIHEYHOIT aTMOcdepbl B BepXHHE MOXKET ObITh OoJiee 3HAUYNTEIIbHA.

We investigated behavior of the line-of-sight vétipn a pair of spectral lines H-alpha 6563 A & B&69 A in
faculae regions. The purpose of the investigatias t identify upward propagating oscillations. @¥served both
upwards and downwards traveling waves with fiveutgrperiod in different parts of faculae. On thisib it is possible
to conclude that part of the energy returns tptie@osphere. We found, that power spectra of LO&:itg are different
for various parts of faculae region. Also we ndteelrole of low-frequency oscillations (0.5-2 mifz}the upward en-
ergy transport could be more significant.

I'EHEPALIUSI BOJTHOBOI'O IOTOKA HA ®OTOC®EPHOM YPOBHE
B SITIOXY MUHUMYMA AKTUBHOCTH IIUKJIA

BI. EceneBnu, M.B. EceneBnu, ’H.B. Kyuepos, BA. Pomanos, 2g!.B. PoMaHOB,
°K.B. Pomanos, “.B. CemenoB

lI/IHCTMTyT conHeuHo-3eMHO# ¢pusnku CO PAH, HUpkytck, Poccns
ZKpaCHOﬂpCKI/Iﬁ rOCyJapCTBEHHBIN Ieaarorndeckuii yausepceuret uM. B.I1. AcradneBa, Kpacnosipck, Poccust
KpacHosipckuil HHCTUTYT KeJIe3HOJ0pOKHOT0 TpaHcnopTa, Kpacnospck, Poccust
d-v-romanov@ya.ru

GENERATION OF ACOUSTIC WAVES AT THE PHOTOSPHERIC LE VEL
DURING SOLAR CYCLE MINIMUM

y/.G. Eselevich,!M.V. Eselevich,?N.V. Kucherov, 2V.A. Romanov,°D.V. Romanoy,
3k.V. Romanov, 4.V. Semeonov

Ynstitute of Solar-Terrestrial Physics SB RAS, iy Russia
2V.P. Astafiev Krasnoyarsk State Pedagogical Uniter&rasnoyarsk, Russia
3Krasnoyarsk Institute of Railway Transport, Krasask, Russia

B npubnmkeHnn HeMCCUIIATUBHOM MarHUTHOM Ta30JMHAMHKH HCCIIEYETCs IPOLecC HEIMHEHHBIX KoleOaHui
TOHKOI MarHWTHOW TpyOKH B KOHBEeKTHBHOH 30He ConHua. s muagmmx (M<5) kpymHOMAacmTabHBIX FAPMOHUK
PacuUeTHBIM ITyTE€M YCTAHOBJICHBI CIEAYIOLINE 3aKOHOMEPHOCTH!
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1. I'nyOuHBI TOCTHKEHHS MAKCHMMAIIbHOM CKOPOCTH MOAbEMAa MarHUTHOM TPYOKH Vpay (KM/C) pacrmonararorcs
HIDKe GoTochepHOro ypoBHS M MPAKTUUECKH HE 3aBHCAT OT BOJHOBOI'O YMCIa M M HANPSHKEHHOCTH MarHHUTHOTO
noJist H TpyOKu Ha TITyOWHE TOTEPH YCTOWYHUBOCTH.

2. 'nmyOnHa oTepH YCTOMYMBOCTH TSI MITAAIINX TapMOHUK (M<5) He 3aBUCHUT OT BOJHOBOTO YHCIa M K HATIPSI-
JKEHHOCTH MarHuTHOro moJisi H TpyOku u pacrosiokeHa Ha JHE KOHBEKTHBHOW 30HbI. Ha BceX CTaiusx moabema
CKOPOCTH MarHUTHOW TPYOKH CYIIECTBEHHO HHKE 3BYKOBBIX.

Subject of this paper is a transport of strong re#igrfield from the generation point to the atmasghof the
Sun and generation of acoustic waves caused bynlved with high speed. Field is treated as magreke im-
mersed into field-free plasma, and studied usieglidnagnetohydrodynamical approximation. The dyoarhiube
is analyzed by studying nonlinear stage of osalieg of thin magnetic tube located in convectiveeof the Sun.
Following results about large scale modas$) of oscillations were obtained numerically:

1. Depths where vertical speed of tube (measur&chisec) is the highest are located below the pdtere and
practically do not depend on wave number and irsti@ngth of magnetic field.

2. All lower modes with wave numbe5 are unstable in wide region aligned to the bottd convective zone
for any magnetic field strength, so the bottom barhinted as the depth of initial stability lospe8d of magnetic
field remains strongly subsonic during the entiseng.

K BOITPOCY O JIOKAJIN3AIINU MECT 'EHEPAIIUU
KOPOHAJIBHBIX BBIBPOCOB MACCHI HA COJIHIIE

M.10. CaBHMHKHH, L2C.A. SIzes

'Actporomuueckas oGecepBaTopust UpKYTCKOro roCyapcTBeHHOr0 yHuBepenteta, MpkyTck, Pocens
L ncruryT conneuno-semuoii dusuxu CO PAH, Upkytck, Poccnst
syazev@gmail.com

ON LOCALIZATION OF GENERATION OF CORONAL MASS EJECT IONS ON THE SUN
M.Yu. Savinkin, *' °S.A. Yazev

! Astronomical Observatory of the Irkutsk State Unsity, Irkutsk, Russia
1 Anstitute of Solar-Terrestrial Physics SB RAS, iy Russia

[pemnoxeHa METOAMKA JIOKATU3ALUK MECT FeHEPALK KOPOHAIBHBIX BbIOpocoB Maccsl (KBM) Ha 6Gase aBTOp-
CKOW KOMITBIOTEpHOU mporpammbl «CoOJHLEBOPOT». MeToinKa, OCHOBaHHAs Ha NPOJOJDKCHUH HAIPaBICHUS JBH-
xenust KBM o nepeceueHus ¢ BO3MOXHOW 00J1aCThIO FeHEpally Ha BUIUMOM Wil 0OpaTHOM noiymapuu CouHia,
npuMeneHa Kk ganasiM 0 300 KBM, nabmonasimmxcs koponorpadgamn SOHOB teuenue oxrsiope 2006r. — despans
2007r. IlpennoxxeHHast MeToarKa 1o3Bojmia cBsizatsk 6osee 90 Yananmsupyempix KBM ¢ akTuBHBIME 0051acTsIMU Ha
pasHbIX (hazax pas3BuTwsi, BKIOUas (axenbHyo (Oecmsitentyo) cramuio. [IprBeaeHbI pacipeneseH s, TIO3BOLIOIIHE
OIICHUTDH <GOHY BIUSHHSI» AKTHBHBIX 00JIACTEH B TIPOCTPAHCTBE U BO BPEMEHH, TJIe MOTYT BO3HUKaTh KBM.

We propose a method for localization of generatibooronal mass ejections (CME) with the aid of élughor's
computer program Solstice. This method relies endbntinuation of CME motion in the intended dir@ectuntil
they intersect a possible region of generationisible or far sides of the Sun. It has been appitedata on 300
CME observed by SOHO coronographs from October 20@0&bruary 2007. This method enabled us to relete
90 % of CME under study to active regions at déférphases of development, including the faculaot(sss) one.
We present distributions which allow us to estintatezone of influence of active regions in spaue ttme, where
CME may appear.
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I'EHEPAIIUS CHJIBHBIX YJAPHbBIX BOJIH U3 ITIOAPOTOCPEPHOT'O YPOBHA
U BBIBPOC MATHUTHBIX TOJIEA B COTHEYHYIO ATMOC®EPY
B 3ITIOXY MAKCUMYMA AKTUBHOCTH IIUKJIA

BI. EceneBnu, M.B. EceneBnu, ’H.B. Kyuepos, BA. Pomanos, 2I[.B. Pomanos,
°K.B. Pomanos, ’.B. Cemenon
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KpacHosipckuii HHCTUTYT KeJIe3H0J0pOKHOT0 TpaHcnopTa, KpacHosipck, Poccust
samvs@ya.ru

GENERATION OF STRONG SHOCK WAVES IN THE SUBPHOTOSPHERE AND EJECTION
OF MAGNETIC FIELDS INTO THE SOLAR ATMOSPHERE DURING SOLAR CYCLE MAXIMUM

y/.G. Eselevich,!M.V. Eselevich,?N.V. Kucherov, 2V.A. Romanov,
2D.V. Romanov,3K.V. Romanov, %.V. Semeonov

Ynstitute of Solar-Terrestrial Physics SB RAS, iy Russia
2V.P. Astafiev Krasnoyarsk State Pedagogical UsiterKrasnoyarsk, Russia
3Krasnoyarsk Institute of Railway Transport, Krasask, Russia

MeToIoM YHCIICHHOTO MOJISITUPOBAHUS UCCIIEIYETCs TPOIeCC HEIMHEHHBIX KOJeOaHn MarHUTHOW TPYOKH JIIst
FapMOHHK C BOJHOBBIM 4HCIIOM M>8. [IpoBeeHO cpaBHEHHE ¢ KOIEOAHUAMH MIIAIIINX rapMOHHK (M<5), u obOHa-
PYKEHBI CIEeIyIOIINE 3aKOHOMEPHOCTH:

1. I'nyOuHBI NOTEpH YCTOHYMBOCTH TPYOKM C POCTOM BOJIHOBOTO 4YMcia M mpuOnmxatotcs K (orochepHOMY
ypoHro. Jltsi crapumx rapMoHuk (M>16) riyGuubl motepr yeroiunBoctr mopsaka 400° kv ot dotocheproro
YPOBHS H, KaK M ISl CIydasi MIAAMNX rapMOHUK (M<5), IpakTHYeCKH HE 3aBUCAT OT HAMPSHKEHHOCTH MarHUTHOTO
noxs H tpyOkwu.

2. Peanm3ytoTcst BEIOPOCHI CHIIBHBIX MAarHUTHBIX HOJIEH HEMOCPEICTBEHHO B COJHEUHYIO aTMOC(Epy CO CBEPX3BYKO-
BBIMH CKOPOCTSMH. J[aHHOE 00CTOATENHCTBO MO3BOIISIET MOHATH MEXAHI3M PEaN3aliH KOPOHABHBIX TPAH3UECHTOB.

This paper continues work which studies transpbstmng magnetic field from the point of generatio the
atmosphere of the Sun together with generationcofistic waves by moving tube. Field is describeidgugdeal
magnetohydrodynamical approximation as magnetie fufmersed into field-free plasma. This paper fesusn
nonlinear oscillations of magnetic tubes which strtelied numerically for wave numbee>=8. Compared to lower
modes (<5), these modes are different in few ways:

1. Depth of stability loss shifts closer to photesge as wave number grows. For higher mode$6 the depth
where equilibrium becomes unstable &0 km down the photosphere and, similar for the lomedesm<5, al-
most insensitive to the initial strength of magadigld H.

2. Magnetic field itself enters the atmosphere \gitipersonic speeds. This circumstance offers pasti@ana-
tion of nature of several coronal mass ejections.

HNCCJIEJOBAHHME TEIIJIOBBIX 1 YCKOPUTEJIBHBIX ITPOLECCOB
B COJTHEYHBIX BCIIBIIIKAX

T.C. Cu3bix

HucTuTyT comueuno-3emuoin pusmkn CO PAH, Upkytck, Poccust
sizykht@gmail.com

STUDY OF THERMAL AND ACCELERATION PROCESSES IN SOLA R FLARES
T.S. Sizykh
Institute of Solar-Terrestrial Physics SB RAS, Iy Russia

B nacrosiiee Bpemst U3BECTHO, UTO TeMIIEpaTypa U MJIOTHOCTh BCIBILICUYHOM IUIa3Mbl, @ TAKXKE U CIIEKTPaIbHBIN
WHJEKC ¥ TIOTOK 3JIEKTPOHOB SBIISIOTCS BAYKHBIMU XapaKTEPUCTUKAMH TPOIIECCOB BBIICICHUS U MIEPEHOCA YHEPTHH B
COJIHEYHBIX BCHBINITKaX. KpoMe TpaauImoHHOTO M3ydeHUsT N3MEHEHUH 3THX MapaMeTPOB BO BPEMEHHU, MOYKHO TaKKe
HCIIOJIB30BaTh B3aMMHBIE 3aBHCUMOCTH. XOPOIIO M3BECTHBI JUArpaMma 3aBHCUMOCTH MEPHI SMHUCCHH (IUIOTHOCTH)
OT TEMITEPATYPbI, KOTOPAsi HCIIOJIE3YETCS JJIsI OTIMCAHUS IIPOIIECCOB HArpeBa M OXJIAXACHUS BCITBIIICTHON TTa3MBl, a
TaKKe JUarpaMma 3aBUCUMOCTH CIEKTPAILHOTO MHIEKCA OT IMOTOKA, UCIIOJIb3yeMas JUI U3YUYeHUsI TIPOIIECCOB yC-
KOPEHHSI BO BpeMsI UMITYJILCHOM (a3l BCHBINIKKA. MBI MPUMEHIIIA 00a 3THX MOJX0/a JJIs BBISABICHUS XapaKTePHBIX
0COOCHHOCTEH BCHBIIICK, COMPOBOMXKAABIIMXCSI BLIOPOCOM KOPOHANBHOW MaccChl. [IpOBOAMTCS CpaBHEHHUE pe3yJbTa-
TOB, MOJIYYCHHBIX IJISl HECKOJBbKUX BCIBILIEK, C U3BECTHBIMU TEOPETHUYECKUMU MOJECIISIMA HECTAlMOHAPHBIX IMPO-
neccos Ha CoHile.
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At the present time it is well known that plasmaperature, density of flare plasma, spectral iralek electron
flux are important characteristics of energy tramspnd release processes in solar flares. Theatiagconstructed
of these parameters could be used besides traalitioethods of studying their evolution. Dependenicemission
measure (density) on temperature is very populastiadying of heating and cooling processes inrftaplasma. A
dependence of spectral index on photon flux isnofteed to analyze acceleration processes in datas fduring the
impulsive phase. We apply both these methods eateharacteristics of flares followed by CMEs d@seWe carried
out comparison of the results obtained for a séwéftares with known models of solar non-statipnprocesses.

MCCJIEJOBAHME JIJIMHHONEPUOINYECKHAX KOJIEBAHUM
HAJl COJIHEYHBIMHU ITATHAMU B MUWJIJIMMETPOBOM JUAITA3OHE

'B.B. CMmupHoOBa, 2B.C. Poion' °A.B. Kuabnos, 3A. Riehokainen,®*J. Kallunki

YCankr-TlerepGyprekuii rocyapeteHHblil yausepenter, Cankr-IlerepOypr, Poccust
“MocKOBCKHi TOCYJapCTBEHHBIN TeXHIMUECKUH yHUBepcuTeT mM. H.D. baymana, Mocksa, Poccus
3YHI/IBepCI/ITeT Typxy, OunnstHans
4YHI/IBepc1/1TeT Aanrto, PagnoobcepBartopust MercaxoBu, OUHIISTHIHS
vvsvid@rambler.ru, v_ryzhov@mail.ru, zhilcovave8@ma, alerie@utu.fi, kallunki@kurp.hut.fi

INVESTIGATION INTO LONG-PERIOD OSCILLATIONS
IN THE MILLIMETER EMISSION ABOVE SUNSPOTS

V.V. Smirnova, V.S. Ryzhov,?A.V. Zhiltsov, *A. Riehokainen,**J. Kallunki

ISt. Petersburg State University, St. Petersburgsiau
’Bauman Moscow State Technical University, Moscous$ta
3University of Turku, Finland
“Aalto University, Metsahovi Radio Observatory, Bindl

[IpoaHanu3upoOBaHbl JaHHBIC HAOIIOJCHUIT aKTUBHBIX 00JIaCTEll HAJ MATHAMH B OTCYTCTBHE BCIIBIILIEK HA 4aCTO-
tax 93 u 37T Ha pagnoreneckonax PT-7.5 MI'TY um. H.D. Baymana u PT-14 Mercaxosu. B pe3yiprate o6pa-
0OTKM TIOJYYECHHBIX TPEKOB IIyTEM BEHBIIET-TIPeoOpa3oBaHus ObUIM OOHAPYKEHBI KBa3UTIEPUOAMUECKHIE KOJICOaHMS
¢ neprogamu 10—60u 80—120muH. brina npeuiokena mpeaBapuTesibHas HHTEPIPETalys JUIMHHBIX EPHOIOB KO-
7e0aHui B paMKaX MOJEIH «MEJKOTO TATHaY.

We analyzed millimeter data above sunspots wittioeifflare activity at frequencies of 37 and 93 Gitizadio-
telescopes RT-7.5 BMSTU and RT-14 Metsahovi obderyaQuasi-periodic oscillations with periods ab&0-60
and 80-120 minutes were found by the use of theeleaanalysis. The preliminary interpretation waggested
within the “shallow sunspot” model.

TEIIJIOBAS 1 HETEIIVIOBASI KOMIIOHEHTHI MUWIJIMMETPOBBIX COJTHEYHBIX BCIIJIECKOB
B.B. CmupHoBa, B.I'. Haruu6ena

Hay4aHo-uccnenoBarenbckuii acTpoHOMUYIecKuit HHCTUTYT M. B.B. Cobonera
Canxr-IlerepOyprckoro rocynapcrBeHHoro yuusepcurera, Cankr-IlernpOypr, Poccus
vvsvid@rambler.ru, vnag@VN1014.spb.edu

THERMAL AND NON-THERMAL COMPONENTS OF MILLIMETER SO LAR BURSTS
V.V. Smirnova, V.G. Nagnibeda
St. Petersburg State University, St. Petersburgsidu

[IpoaHanu3UpOBaH Psijl BCIBIMIEYHBIX COOBITHI pa3IMUHBIX KIACCOB B MHJIMMETPOBOM auamnasone (351Tm) mo
JMaHHBIM pamuorenrorpada u paanonomspumerpa NobeyamallonydeHHble MTHOBEHHBIC M IUHAMHYIECKHE CIICKTPBI
JUTE HEKOTOPBIX PAaTHUOBCIUIECKOB IOKA3alll HECOOTBETCTBHE CIEKTPANBHBIX KPHUBBIX TeopeThdeckoil moxmenu. C
ucnoip3oBanreM HanHeix GOES (1-8A) BpeMeHHOM NPOoQIs MUUIMMETPOBOIO BCILIECKA OBLI pasjeiieH Ha Tell-
JIOBYIO MOJJIOKKY M UMITYJILCHYIO (HETEIIOBY0) COCTABJISIONINE, YTO JAJI0 BO3MOKHOCTD OLEHUTH BKJIAJl TEIIOBON
KOMIIOHCHTBI B HAOJIFOJJaCMBIil MIOTOK PaJUOU3IyYCHUS HA PA3HBIX ATalaxX BCIUIECKA W YaCTUYHO MHTEPIIPETUPO-
BaTh HEKOTOPBIC OCOOCHHOCTH CIICKTPAIbHBIX KPUBBIX.

We analyzed some flare events at the millimetegeaf85GHz) used Nobeyama radio heliograph and radio

polarimeter data. Instantaneous and dynamic speera obtained for selected events and spectrallipeties are
not corresponded with classical theory were folBydusing of GOES data (1-8 A), the millimeter buight-curve
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was divided to the thermal background and the isipel (non-thermal) component that gave the pogsiktib
estimate the contribution of the thermal componerthe observed flux during the burst and partiadtgrpret some
spectral features.

HNCCIEJOBAHUE BO3MO)KHOCTEI7[“(I)OTOKAMEPI>I «SARNOFF 1M100-SFT»
JJIs1 BEKTOPHBIX U3BMEPEHUU MATHUTHBIX ITIOJIEM COJTHHA

B.E. Tomun, /1.1O. Kosio6os, M.JI. lemunos, B.M. I'puropnen

HucTuTyT comuedno-3emuoin pusuku CO PAH, Upkyrtck, Poccust
tomin@iszf.irk.ru

EXAMINING CAPABILITIES OF “SARNOFF 1M100-SFT" CAMER A TO MAKE VECTOR
MEASUREMENTS OF SOLAR MAGNETIC FIELDS

V.E. Tomin, D.Yu. Kolobov, M.L. Demidov, V.M. Grigoryev
Institute of Solar-Terrestrial Physics SB RAS, Iy Russia

HaszemHble M3MeEpEHHsT COJIHEUHBIX MArHUTHBIX IMOJICH COMPSDKEHBI C PSIOM TEXHUYECKUX TpyAHOcTe. OCHOB-
HbIE ONTHOKHM BHOCSATCS 32 CUET BIUSHUS 3eMHOH aTMochepsl. OOBIIHO BpeMs SKCIIO3UITUN OJTHOTO Kajpa 0CTaTOq-
HO BEJIMKO — M300pakeHre Ha IEeNH CIeKTporpada ycreBaeT CMECTUThCS M3-32 HECTAOMIIBHOCTH 3€MHOM aTMoc(he-
PBI. 3a BpeMsi CKaHMPOBAHHUS IeJbI0 Beero qucka CoJHIa u3MepsieMble BETUUUHbI (MATHUTHOE TIOJIE, JOTUIEPOBCKAs
CKOPOCTB) MOTYT 3HAYHUTEIHHO M3MEHHUThCS. BhicokockopocTHas kamepa «Sarnoff 1M100-SFT»kak oxumaercs,
JOJDKHA B 3HAYUTEIHHON CTENCHH YMEHBIIHUTH NMOJA00HBIC OmMOKK. B pabore 00CykaaroTcs mpeuMymiecTsa U He-
JIOCTAaTKH JTAaHHOM KaMephl ISl PEIICHUS 3a]]a9i BEKTOPHBIX H3MEPEHHI COTHEYHBIX MATHUTHBIX TOJICH.

Conducting ground based measurements of magnetlits fiaces with number of difficulties. Most of @ns are
caused by the Earth atmosphere influence. Usugfigstion time is long enough so image on the spgcaph slit
can move due to the instability of the Earth atnhesp. During the scan of the solar disk by the tspgraph slit
measurable parameters (magnetic field, Dopplercitgdocan be significantly changed. It is expecthdt high
speed camera “Sarnoff IM100-SFT” will significantgduce these errors. In this paper advantagesliaadvan-
tages of using this camera to solve problems @irsohgnetic fields measuring are described.

®OTOCPEPHBIE TEYEHUSA IVIA3ZMBI, COTPOBOXKJAIOINUE ITOABJIEHUE
AKTHUBHBIX OBJIACTEM HA COJIHIIE

A.N. XasIicTOoBa

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

PHOTOSPHERIC PLASMA FLOWS ACCOMPANYING EMERGENCE
OF ACTIVE REGIONS ON THE SUN

A.l. Khlystova
Institute of Solar-Terrestrial Physics SB RAS, Iy Russia

AHaIM3UpyETCs] TMHAMHUKA CKOPOCTEH TEUESHUH TUIa3MBbl TIPH TIOSIBJICHUH MarHUTHBIX TTOJICH aKTUBHBIX 00JIacTel B
¢dorochepe Connna o ganaeiv SOHO/MDI. Jl71st akTHBHBIX 00s1acTel, BOZHUKAIONIMX B EHTPATLHON YacTH JUCKA,
paHee ObLIM XOPOILIO YCTaHOBIICHBI clienytolue (akTel. [Ipy BCIUIBITHU OTAEIbHBIX MATHUTHBIX [IETENIb HAOIIOAAETCS
MOJTBEM BECILECCTBA, KOTOPHI 3aHMMACT HEOONBIINE YYAaCTKH U CYIIECTBYET HECKOIBKO JECATKOB MUHYT, IIPH 3TOM
3HAYEHHsI CKOPOCTEH COMOCTABUMBI CO CKOPOCTSMH KOHBEKIMH. [10 Mepe pa3BHTHs aKTHBHON 00JaCTH B MeCTax
HaMOOJIbIICH KOHIICHTPAIIMA MAaTHUTHBIX MOJICH BO3HUKACT OIYCKaHKE BEIIECTBA, CKOPOCTh KOTOPOTO CYIIECTBECHHO
MPEBBIIAET CKOPOCTH KOHBEKTHBHBIX TEUCHUI. AHAIIN3 aKTHUBHBIX 00JiacTeil, BOZHMKAIOUIMX BOJIM3M JTMMOa, MMoKa-
3aJ1, YTO €CTh YCHIICHHE OTPUIATEIBHBIX CKOPOCTEH Ha IMHHUU pa3jieia MOJIIPHOCTEH U MOJOKHUTEIBHBIX CKOPOCTEH
B MarHUTHOM MOJIFOCE, YAAICHHOM OT IieHTpa aucka. CTpyKTypa moJist CKopocTel (hopMHUpYyeTCst B Hayase BbIXOJa Mar-
HUTHBIX MOJICH, 3aHUMACT MPOTSDKCHHYIO 00JIACTh M TIPUCYTCTBYET HECKOJIBKO YacOB, a 3HAYCHHS CKOPOCTEH CYIIICCTBCH-
HO MPEBOCXOAT CKOPOCTH KOHBEKIUH. J[aeTcsl MHTEpIpeTaIis HaOI0JaeMbIX TeUCHUH (POoTOCHEPHOM II1a3MBbl.

Dynamics of the plasma flow velocities during appeae of the active region magnetic fields at thiarspho-
tosphere with data SOHO/MDI is analyzed. The follayfacts have been well established earlier ftivacegions
emerging in the central part of disk. Substancdoupfs observed for the active regions of the canpart of the
disk during emergence of the separate magneticsjompich occupies small regions and exist severa minutes,
at that velocity values are comparable to the cotime ones. As active region evolves, the substaosenflow is
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observed, essentially exceeding convective flovoaidks in places of the largest concentrationhaf inagnetic
fields. The analysis of the emerging active regidose to the limb has shown that there is a stheming of nega-
tive velocities on the polarity inversion line apdsitive velocities in the magnetic pole distawinfrthe disk center.
The velocity structure is formed in the beginnirighee magnetic field appearance. It occupies theresive region
and exists several hours, velocity values essgnsatpass convection velocities. The interpretatid the observ-
able flow of the photospheric plasma is given.

3AKOHOMEPHOCTH, CBSI3AHHBIE C IOSABJEHUEM AKTUBHBIX OBJIACTEN
HA YPOBHE ®OTOC®EPHBI COJITHIHA

A.H. XabeicTOBa

WHcruryt conneuno-3emuoi puznku CO PAH, Upxkyrck, Poccus
hlystova@iszf.irk.ru

REGULARITIES ASSOCIATED WITH EMERGENCE OF ACTIVE RE GIONS
AT THE PHOTOSPHERIC LEVEL OF THE SUN

A.l. Khlystova
Institute of Solar-Terrestrial Physics SB RAS, iy Russia

[IpencraBneHO CTaTHCTHYECKOE HCCIEAOBAaHHME CBS3M NApaMETPOB MAarHUTHOTO MO M CKOPOCTEH TedeHMi
IUIa3Mbl B TEpPBbIE Yachl BO3HMKHOBEHMS AaKTUBHBIX oOjacteil Ha ypoBHe Qortocdepsl CoyHIA 1O JaHHBIM
SOHO/MDI. BeibpaHHbie aKTUBHBIC 00JaCTH UMEIOT pasHbIC MPOCTPAHCTBEHHBbIC MACIITA0bI, BO3HUKAIOT Ha pas-
HOM PacCTOSIHHM OT LIEHTPA COJHEYHOTO JMCKA U M30JIMPOBAHBI OT KPYIHBIX KOMIUIEKCOB CYLIECTBYIOIINX MarHHT-
HBIX Tosieil. B pabore uccnenyrorcs:

1) cBsi3b BENUYHMH AOIJICPOBCKUX CKOPOCTEHl € MONOKEHHEM BO3HHUKAIONIMX aKTHBHBIX 00JacTeil Ha AUCKe, Mpo-
BOJIMTCS CONOCTABJICHUE CO CKOPOCTSMHU KOHBEKTUBHBIX T€4E€HHH criokoiiHoro CoiHua,

2) CBs3b JOIUICPOBCKUX CKOPOCTEH ¢ MaKCHMaJIbHOM HAIPSDKEHHOCTBIO MAarHUTHOTO MOJISI M CKOPOCTBIO POCTa
MOJIHOTO MarHUTHOTO TIOTOKA OTJEIBHO Ul aKTUBHBIX 00J1aCTEH, BOSHUKAIOLINX B [ICHTPE U HA KPalo TUCKa;

3) cBs3b CKOPOCTH POCTA MOIHOTO MArHUTHOTO MOTOKA M MAaKCHMAJIbHOM HAMPSDKEHHOCTH BBIXOSIIINX MarHHUT-
HBIX IOJIEH,

4) cBsI3p XapaKTEPHCTUK MArHUTHOTO MOJISL K CKOPOCTEH TEYCHHMS [UIA3MBI MOy EPBBIMH YaCaMH TOSIBICHHS
MaKCHMYMOM pa3BUTHUS aKTUBHBIX 00JIacTeH.

Statistical research of relation of parameters wiagnetic field and plasma flow velocities durihg first hours
of emergence of active regions at the photospheviel of the Sun with data SOHO/MDI is presentedleSted
active regions have different spatial scales, asis@lifferent distance from the solar disk cented &olated from
large concentration of existing magnetic fieldsrdaearch have been considered:

1) relation of Doppler velocity values with posiii@f emerging active region on the disk, the consparwith
convective flow velocities of the quiet Sun is penfied;

2) relation of Doppler velocities with the maximwhmagnetic field strength and growth rate of tatalgnetic
flux for active regions emerging on the center Hrededge of disk separately;

3) relation of growth rate of total magnetic fluxdathe maximum strength of emerging magnetic fields
4) relation of parameters of magnetic fields arabpla flow velocities between the first hours andimam devel-
opment of active regions.

HPOBJEMA ®A30BbIX CBA3E KOJEBAHUI JIYUEBOM CKOPOCTHU B COJTHEUHBIX
®AKEJAX IIPA HABJIOJAEHUSX B JIMHUAX Si 10827 Al He 10830 A

C.A. Yynun, H.U. Ko6anos, B.A. IlyasieB, A.C. Kycros

WHcruryt conneuno-3emuo pusnku CO PAH, Upkyrck, Poccus
chupin@iszf.irk.ru

THE PROBLEM OF PHASE RELATIONS OF FLUCTUATIONS IN T HE LINE-OF-SIGHT VELOCITY
IN SOLAR FACULAE OBSERVED IN THE Si 10827 A AND He 10830 A LINES

S.A. Chupin, N.I. Kobanov, V.A. Pulyayev, A.S. Kustov
Institute of Solar-Terrestrial Physics SB RAS, iy Russia

CoutHeuHbIe (Dakenbl 4YacTo HAONIOMAIOTCS B CONHEYHOH arMocdepe. OHU MPENONI0KUTEIEHO UIPAIOT 3HAYH-
TENBHYIO POJIb B Mpoleccax 0OMeHa SHeprueil Mex 1y CIOSIMU COJIHEYHOH arMocdepsl. PacnpocTpaHstomyecs: Boi-
HBI B (Dakesgax MOTYT ObITh OJJHHM M3 BO3MOXXHBIX MyTEH TPaHCIOPTUPOBKU SHEpruu. B manHO# paboTe MBI mbITa-
€MCs BBISIBUTH CBSI3b S-MUHYTHBIX KoyieOaHMil B hoTochepe u xpomocdepe. AHATN3 MPOBOAUIICS Ha OCHOBE CIICK-
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TPAJbHBIX JAHHBIX, MOJYYSHHBIX C TIOMOINLI0 ['OPU30HTATIBHOTO COMHEYHOTO Teseckona CasiHCKOUW COTHEYHOM 00-
cepBaropur. [ToCUUTAHBI CpEeHUE 3AAEPKKH MEKIY POTOCPEPHBIMU M XPOMOCHEPHBIMH I[yraMu KOJIeOaHHid st
HECKOJIbKHUX HaOII0aTeIbHBIX BPEMEHHBIX cepuii. HekoTopble 3aepKKi MOKa3ali PaclpoCTpaHEeHHe KoyeOaHmit
u3 xpoMmocdeps B porochepy.

Solar faculae are often observed in the solar githwre. They may supposedly play a significant nolenergy
exchange processes between layers of the solasplae. One of possible ways to transport energyaiges
propagating in faculae. In this paper, we try ttakksh the relation between 5-min oscillationghe photosphere
and chromosphere. The spectral data analyzed teme abtained using the horizontal solar telescapgbheaSayan
Solar Observatory. Average time lags of the chrgrhesc oscillation trains relative to the photosphenes were
calculated for several observational time seriesné& lags have shown the propagating of oscillativos the
chromosphere into the photosphere.

HNCCJIEJOBAHHUE PA3BUTHS MOIIHBIX UMITYJIbCHBIX BCIIBIIIEK
B MIPOCTPAHCTBE U BPEMEHH

'AB. CTpyMHHCKHI, “WH. IlapbixkuH

lI/IHCTMTyT kocMuueckux uccnenosanuit PAH, Mocksa, Poccus
MockoBckuii (u3nKO-TeXHUYEeCKUI MHCTUTYT, Mocksa, Poccust
ivan.sharykin@phystech.edu

RESEARCH INTO THE EVOLUTION OF POWERFUL IMPULSIVE S OLAR FLARES
IN SPACE AND TIME

'A.B. Struminky, ?.N. Sharykin

'Space Research Institute, Moscow, Russia
“Moscow Institute of Physics and Technology, MoscBwssia

Hccnenyetcs B3aUMOCBS3b MOBEACHUSI HCTOYHUKOB MSTKOTO M )KECTKOTO PEHTTCHOBCKOTO M3IYYCHHUS C IBOJIIO-
LMel CIIeKTpa HETEIUIOBBIX 3JIEKTPOHOB B JBYX MUMITYJbCHBIX Benblmkax 1 stuBapst u 13 centsiops 2005r. B atux
coOpITHsIX Oainta X1.7 HarpeB mia3mbl MPOUCXOAMI B TeueHrue ~10 MUH YCKOPEHHBIMU JJICKTPOHAMHU B HECKOJIBKUX
9MM30JaX, KOTOPBIC pa3IHYaIUCh [0 MECTy W MEXaHH3MY BBIICICHHS OJHEpPrud. BHawane 3JICKTPOHBI
MPEUMYIICCTBEHHO B3aUMOJCHWCTBOBAIM B KOPOHE, (OPMHUPYS KOPOHAIBHBIH HCTOYHUK JKECTKOTO U MSTKOTO
PEHTTeHOBCKOr0 n3inyueHus. Jlanee HaOII0AaI0Ch HECKOJIBKO AMU30/I0B YCKOPEHHUS JJIEKTPOHOB € 00JIee KECTKUM
cnekrpoMm. [Toka3aHo, 4TO CYIIECTBEHHYIO POJib B JMHAMUKE HU3JTyYEHHs] MIPaJl KAK KOPOHAIbHBIN UCTOYHHK, TAK U
MeTJIs, 3al0JIHEHHAsI TOPsTYe T1a3MOi B pe3ysibTaTe XpoMOC(epHOro ucrapeHus. B HEKOTOpble MOMEHTBI BpEMEHHU
00OHapyeH SBHbII H30BITOK JKECTKOTO PEHTIEHOBCKOTO M3JIyYeHHUs [0 CPABHEHHIO C HAOIIOJAEMBIM MSTKAM PEHT-
T€HOBCKUM H3y4eHHUEM, 4TO 00YCIOBICHO Ci1aboi 3(h(peKTUBHOCTHIO HAarpeBa MIa3Mbl HETEIUIOBBIMH JICKTPOHAMHU C
KECTKHM CIIEKTPOM U BBICOKHM TIOPOTOM 00pe3aHusi HU3KOIHEPreTHIECKON YacTH CIIEKTpa.

A relationship between behavior of SXR and HXR sesrand evolution of nonthermal electron spectrindu
two powerful impulsive flares of 2005 January 1 &eptember 13 is investigated. In these eventsQE&class
X1.7 the plasma was heated by accelerated eleatiunirsy about 10 minutes in several episodes, wtliffared by
location and mechanism of energy release. In tiggnbhing the electrons interacted mostly in cordoaming the
coronal source of SXR and HXR emission. Later savepisodes of electron acceleration with hardecspm
were observed. It is shown that both coronal soarae magnetic loop filled by hot plasma after theomosperic
evaporation play an important role in radiation aiyncs. In some time moments a surplus of HXR eimisén
comparison with the SXR emission is observed duweweak efficiency of plasma heating by non-theretattrons
with hard spectrum and high low energy cutoff.
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CEKIIAA B

dMBMKa OKOJIOBEeMHOI'O KOCMMYECKOIO npocTpaHCTEBAa

MOJEJUPOBAHMUE BJIUAHUSA DOPPEKTA ®APAJIESI HA KAYECTBO U3BJIEKAEMbBIX
IMAPAMETPOB NOHOC®EPBI U3 CUTHAJIOB HEKOT'EPEHTHOI'O PACCESIHUSA

C.C. AncarkuHl, A.A. lllepoakos, A.B. MenBenen

HuctutyT comneuno-3emuoin gusuku CO PAH, Upkytck, Poccust
alss22@mail.ru

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

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

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

Cankr-IlerepOyprckuii rocynapcTBeHHbIN yHUBepcuTeT, CankT-IletepOypr, Poccus
masha_amosova@mail.ru

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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HNOHO30HJOBBIE HABJIIOAEHUSA 2OPPEKTOB YACTUYHOI'O COJTHEYHOI'O 3ATMEHUSA
4 SIHBAPS 2011r. B XAPBKOBE

B.B. bapaoam, JI.®. YepHorop

Hucrutyt nonochepst HAH 1 MOH Ykpaunsl, XapbkoB, YKpanHa
Barabash_VV@ukr.net

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

Wucruryt nonochepst HAH n MOH Vkpaunsl, XapbkoB, YkpanHa
Barabash_VV@ukr.net

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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N UCKYCCTBEHHBIX IIJTASMEHHBIX OBPA3OBAHUU
WN.B. be3nep, B.b. UBanosB

WpkyTtckuit rocynapcTBeHHbIN yHUBEpCcUTeT, UpkyTck, Poccust
BezlerBL@mail.ru

MULTIFREQUENCY DOPPLER RADIOSOUNDING OF THE IONOSPH ERE
AND ARTIFICIAL PLASMA CLOUDS

|.V. Bezler, V.B. lvanov

Irkutsk State University, Irkutsk, Russia

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

g-bolt@bk.ru

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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HUOHOC®EPHBIE BO3MYIIEHMSI, BbI3BAHHBIE CEUCMHUYECKOM
AKTUBHOCTBIO B BAJIKAHCKOM PETMOHE

HU.A. bBopucosa

Bonukuii rocynapctBeHHbIH yHUBEpcuTeT, banis, Mongosa
borisovausb@rambler.ru

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.

B.I1. Bypmaka, J1.®. Yepuorop

Huctutyt nonocdeps HarmonansHoi akageMuy Hayk 1 MUHHACTEPCTBA
00pa30BaHus M HAYKH, MOJIOJICHKH U CIIOpTa Y KpauHbl, XapbKoB, YKpanHa
viktor_burmaka@ukr.net

IONOSPHERIC WAVE DISTURBANCES ACCOMPANYING THE SOLA R ECLIPSE
OVER KHARKOV IN 1999-2011

Burmaka V.P., Chernogor L.F.

Institute of lonosphere of the National Academgoiences of Ukraine and
the Ministry of Education, Science, Youth and SpoftUkraine, Kharkov, Ukraine

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.
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MOJIEJIb ®OHOBOW HOHOC®EPHI C BO3MOKHOCTBHIO KOPPEKITAN
HA TEKYIYIO CUTYALIUIO B HECKOJIBKUX BBICOTHBIX OBJIACTSAX

E.M. BaoBuH, B.A. Toasirun, M.K. UBeanckasi, B.A. Caxxun

WpkyTtckuit rocynapcTBeHHbIN yHUBEpcUTeT, UpkyTck, Poccust
zhekos85@mail.ru

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

WuctutyT npuxmagHoi ¢wusukn PAH, Hwkanit Hosropon, Poccust
mikhail.viktorov@appl.sci-nnov.ru

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.
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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.

43



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

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.
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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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CEKIIA C

InarHoCcTMKa eCTeCTBEeHHHIX HEeOIOHOPOIOHEIX Cpen
N KOHIOEHCHPOBAHHBIE COCTOSIHUS

UCCJIEJOBAHUE TEMIEPATYPHOI'O ITPO®UJISI U OITUYECKOMN TOJIHIUHBI A9PO30.JI51
B ATMOC®EPE MAPCA 110 PE3YJIbTATAM HAJAWPHBIX N3MEPEHUU
B BJIN’KHEM HUH®PAKPACHOM JIUAITA30HE

M. Anos, A.B. Poaun

HucTuTyT KOcMudeckux uccienopannii PAH, Mocksa, Poccust
maximalov@gmail.com

EXAMINING THE TEMPERATURE PROFILE AND OPTICAL DEPTH  OF MARTIAN AEROSOL,
USING NADIR MEASUREMENTS IN THE NEAR-INFRARED RANGE

M.D. Alov, A.V. Rodin
Space Research Institute RAS, Moscow, Russia

CrieKTp TEII0BOTO M3IyUeHHUs (3aBUCHMOCTh WHTCHCHBHOCTH H3JTyYEHHS OT JJIMHBI BOJHBI), TIOJYUCHHBIN TIPH
HAJIMPHBIX U3MepeHIsIX aTMocdepsl Mapca B HHGpakpacHOM auana3oHe BOIu3u moockl moriomeHus CO, 15 mkm,
MO3BOJISIET PACCYUTATh BBHICOTHYIO 3aBHCHMOCTB TEMIIEPATyPhI aTMOC(EPHI U IOJHYIO ONTHYECKYIO TOJIIHHY adpo-
30J151 KaK ()YHKIHUIO JUTMHBI BOJHBI. J[JIs1 3TOr0 MPOU3BOAKUTCS YUCIICHHOE PEUICHUEC YPABHECHUS NIEPEHOCA U3ITYUCHUS
C y4eTOM COOCTBEHHOTO TEIUIOBOTO HM3ITYUCHHS aTMOC(hEpbl I MHOTOKPAaTHOTO paccesHus Ha adposoie. [lomyden-
HBIA MOJICJIEHBIA CHCKTP UTCPAIIOHHO MPHOJIMKACTCS K PEabHOMY CIIEKTPY JJIsi BRIOPAHHOTO reorpapuuecKoro
MECTa U CE30Ha, KOTOPHIH M3MEpEeH KOCMHUYECKUM armapaToM Ha opoute Mapca. B kadecTBe mapameTpa urepanuit
BBIOMPAETCS BEKTOP, COCTABJICHHBIN M3 TEMIEpaTyp U KOHIIEHTPAIUil MapCHAHCKOrO a’dpo30iisi (IbUTh, BOASHOMN
JIex), OTIPeIeNICHHBIX TSl HAbopa Y3KHX aTMOC(EPHBIX CJIOCB C BBITOJHEHHBIM ycioBHeM JITP Ha KakIoM U3 HHUX.

The spectrum of thermal radiation (the intensityadanction of wavelength), received from nadir swang of
Martian atmosphere within the near-infrared ranfjeroad CQ absorption band centered at @, allows us to
calculate atmospheric temperature profile and ta¢sbsol optical depth as a function of wavelength proceed,
we perform the numerical solution of radiative sfem equation taking into account the intrinsicthal radiation of
the atmosphere and multiple scattering by aerddw. resulting model spectrum is being approacterdtively to
the real spectrum for the selected location anchatk season, which has been measured by spacedyiiitg
Mars. The parameter of iterations is the vectoatofospheric temperatures and densities of Martmosal (dust
and water ice), which are defined for a set ofaaratmospheric layers with the conditions of LTEeath of them.

KPATKOCPOYHASA OIIEHKA COCTOSAHUA PAJJNOJINHUN
HA OCHOBE NACCUBHOT'O HOHO30HJA

B.A. UBanoB, /[.B. UBanos, P.P. beabrutaes

Mapuiickuii rocyIapCTBEHHbII TeXHUUeCKHil yHIBepcuTeT, Homkap-Omna, Poccus
IvanovVA@marstu.net

SHORT-TERM ESTIMATION OF RADIO LINE CONDITIONS WITH A PASSIVE SOUNDER
V.A. Ivanov, D.V. Ivanov, R.R. Belgibaev

Mari State Technical University, Yoshkar-Ola, Rassi

Honocdepa sBisieTcst cpeior, yepe3 KOTOPYO MPOXOIUT MHOKECTBO PA3IMYHBIX PaguoinuHuil. I3MeHYnBOCTH
noHocdepsl cozmaet mpoOIeMbl it paObOTHI Pa3IMYHBIX PATUOTCXHUUCCKUX chcTeM. Hambolee CyIecTBEHHO 3TH
WU3MEHCHUS BIUSIOT Ha cucteMbl JIKM-nuana3oHa, Tak Kak ux pabodue 4acTOThI OJU3KU K TIa3MEHHBIM 4acTOTaM
noHocepsl. CyliecTByeT HECKOIBKO METOIOB PaAHO30HIUPOBAHUS UOHOC(HEPHI, K KOTOPHIM OTHOCUTCS U 30HIH-
pOBaHUE C HCIONb30BaHUEM HaccuBHOrO JIUM-1MOHO30HAa, peann3yeMoro Ha 6a3e CTaHAAPTHBIX MPUEMHHUKOB. [1pu
9TOM JUIS PacUIUpPEHUs OOJIACTH MPUMEHEHHSI HOBBIA MOHO30H] JOJDKCH YJOBICTBOPATh MUHUMAIBHBIM TPEOOBAHU-
SIM K amapaTHbIM CPEICTBaM, TO €CTh JOJDKEH HPECTaBIATh CO00M THOKO IepecTpanBacMylo CHCTEMY, POTrpaMMHast
4acTh KOTOpOro obecneunBasia Ob1 00paboTKy kKak 3oHAMpYomiero JJIUM-curaana, Tak ¥ CUTHAJIOB TIOMEX, a TakKe
CHHXPOHHM3AIMIO TPHEMHHKA K MIKaJieé €AMHOTO MHPOBOTO BpeMeHH. Bce 310 TpebyeT HaydHOTO OOOCHOBaHHA
MIPUHIIAIIOB U allTOPUTMOB Pa0OThI TAKOTO YCTPOHCTBA C YIETOM ONTHMAaNbHOW 00paboTku JIUM-curHaioB Bo Bpe-
MEHHOI1 00macTu.
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B pabGote npencrasien cozgannbiii B Mapl TY mporpaMMHoO-anmapaTHbiii KoMITIeKke maccuBHoro JIYM-uoHOo30H 4,
TpeOyOmMii MUHUMAaIBHBIX allIAPaTHBIX 3aTPaT U MO3BOJIIOMINHN MOIy9aTh XapaKTEPUCTHUKHN TEKaMETPOBBIX JTHHUN
cBs3u. Pa3paboransl 1 anmpoOupoBaHbl 3G (HEKTHBHBIE allTOPUTMBI H3MEPEHHUSI B aBTOMATHYECKOM PEXHUME dTHX Xa-
PaKTEPHUCTHK.

The hardware-software complex created in MarSTWigaschirp sounder is presented in this work, dediran
the minimum hardware expenses and allowing to veceharacteristics HF communication lines. Effextalgo-
rithms of measurement in an automatic mode of tohaeacteristics are developed and approved.

METOJUKA OBPABOTKH HOHOI'PAMM BEPTHUKAJIBHOI'O 30HAUPOBAHUSA, OCHOBAHHAS
HA UBSMEHEHUH BA30BOI'O ITPO®WJIS SJIEKTPOHHOM KOHIIEHTPALIUA

A M. BecHun, Kr. ParoBckui, M.B. Kiaumenko, ’B.B. KiiuMeHKo

YucruryT conneuno-semuoii pusuku CO PAH, Upkytck, Poccust
art-irk@inbox.ru
“ZamagHoe oTaenenne MHCTHTYT 3eMHOrO MarHeTH3Ma, HOHOC(EPHI ¥ PACTIPOCTPAHEHHS PaHOBOITH
um. H.B.ITymkosa PAH, Kanuaunrpan, Poccus

TECHNIQUE OF VERTICAL SOUNDING IONOGRAM PROCESSING BASED ON
THE MODIFICATION OF INITIAL ELECTRON DENSITY PROFIL E

'A.M. Vesnin,'K.G. Ratovsky, °M.V. Klimenko, 2V.V. Klimenko

Ynstitute of Solar-Terrestrial Physics SB RAS, i3k Russia
2N.V. Pushkov Institute of Terrestrial Magnetismnosphere and Radio Waves Propagation RAS,
West Department, Kaliningrad, Russia

TpaIuiroHHO 3a1a4a 06pabOTKH HOHOTPAMM PEIIacTCs B [BA STl a) BhIZCICHUE HA HOHOTPaAMME CJIEIOB OT-
paXkeHHUs! OOBIKHOBEHHOM M HEOOBIKHOBEHHOM COCTABIISIOIINX; 0) MOMCK MPOQHIISA, KOTOPBIA ONKCHIBAET CIEIBI OT-
pa)keHusI Hauay4uM odpasom. V3-3a CHIIbHO# 3alllyMJICHHOCTH HOHOIPaMM, BO3HHKAIOIIEH BCIIEACTBUE HEOIHO-
POAHOCTH MOHOC(EPHI, AHTPONOICHHOM JEeSTebHOCTH U APYrUX (aKTOPOB ObIBAET OYEHb TPYAHO PEIINTDH 3a1ady
BbIJICNICHUS Tpeka. B paHHO# paboTe mpencraBieHa MeToauKa 00pabOTKK IKCIIEPUMEHTAIbHBIX HOHOTPAMM, B KO-
TOpPOW MBI TIBITaeMcsi 000WTH TpoOIIeMy BBIICICHUS TPEeKoB. Haur mojaxox oCHOBaH Ha M3MECHEHHH 0a30BOTO IMPO-
(WIS SIEKTPOHHON KOHLEHTPALWK, KOTOPBIM MOXeET ObITh, Harmpumep, rnporHo3 mozaenu |IRI wnu npoduis, momy-
YCHHBIA B MPEIBIAYIINNA CCaHC 30HIUPOBaHHUS HOHOC(Ephl. OnrcaHbl METOABI U3MCHEHUS TPOQUIIS ICKTPOHHOM
KOHIICHTPAIIUH, a TAKXKE aJrOPUTM MOATOHKU MPOQWIIS, MPEICTABICHBI PE3yJIbTaThl MPAKTHYCCKOTO MPUMCHEHHUS
MeTo kK. C MOMOIIBI0 METOJMKH ObUTA 00pabOTaHBI HOYHBIC HOHOTPAMMEI, B TOM YHCJIE HOHOTPAaMMBI C 3P dekK-
ToM F-paccesHus. Meroauka UCIONB30BANIACH JUIS UCCIICIOBAaHUS SBJICHUS Kaxymierocs F1-cnos. Do sBieHue Ha-
00 1a10Ch BO BpeMst MarHuTHOU Oypu 11 centsiops 2005r. Ha sKBaTOpHAaIbHON CTaHIMK B JPKUKaMapKe, a TAKKe
BO BpEMsI [TPOBEACHHUS CICIHAIBHOTO 3KcriepumMenTa 25 centsiops 2009Ha cpenHemnpoTHON cTaniu B pKyTCKe.
Kaxymmutics Fl-cioit B UpkyTcke OB MPOMHTEPIIPETUPOBAH HA OCHOBE TEPEMEIIAIONIETOCS HOHOCPEPHOTO BO3-
MYIIIEHUsI, 00YCIOBICHHOTO BHYTPEHHEH TpaBUTAIMOHHON BoTHON. Kaxkymuiics cioit F1 B J[xukamapke oObsCHS-
ercs nosABiieHueM F3-ciios — nonoaHuTeNnsHoro ciios B F-o0macru.

The problem of ionogram processing is commonly elin two stages: a) O and X echoes trace poiptexar
tracted from an ionogram; b) the electron densitfile is calculated from the extracted traces. @ahnique is
design such way that it is not necessary to ex&elad traces. It is often very difficult to solNeettrace extraction
problem because of low signal-to-noise ratio inittregrams caused by the ionospheric irregulaaityhropogenic
activity and other factors. This paper presenechriique for processing experimental ionogramsighah effort to
avoid the trace extraction problem. Our approadbiased on modifying initial electron density prefilvhich may
be, for example, IRI model prediction or profiletained in the previous sounding of ionosphere. Plaiger also
describes methods for modifying the electron dgnmibfile and the profile fitting algorithm. Thegw@lts of practi-
cal application of the technique are also preseritbd technique was used to process nighttime i@mog includ-
ing ionograms with F-spread. The technique was afsal for studying an «apparent F1 layer» phenomenus
phenomenon was observed at equatorial stationmdica, during September 11, 2005 geomagnetic shoianat
midlatitude station, Irkutsk, during special expsent on September 25, 2009. The “apparent F1 Igyeehome-
non at station Irkutsk was interpreted in termiwd travelling ionospheric disturbance caused byathgspheric
gravity wave. The «apparent F1 layer» at statioardarca was explained by the formation of F3-laly8rlayer is
an additional layer in F-region.
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MOJAEJINPOBAHUE PACITIPOCTPAHEHUS PAIMOBOJIH
HA TPACCE MOCKBA-KA3AHBb C UCITIOJIB30BAHUEM MOJEJIN IRI
I.M. I'atayaiaun, O.H. lllepcTiokoB

Kaszanckuii ([TpuBoipkckuit) GpenepanbHblii yauBepeuTet, Kasans, Poccus
edikgat@gmail.com

MODELING RADIO WAVE PROPAGATION
IN THE MOSCOW-KAZAN RADIO PATH, USING THE IRl MODEL

E.M. Gataullin, O.N. Sherstyukov

Kazan (Volga Region) Federal University, Kazan, $as

Pabora mocasiiieHa MOJEITMPOBAHUIO PACIPOCTPAHCHHUS PAJHOBOJIH KOPOTKOBOJIHOBOTO JHANA30HA HAa Tpacce
Mocksa—Ka3aHp ¥ CpaBHCHHIO PACUCTHBIX JAHHBIX C SKCIepUMEHTANbHbIMA. C mcmonb3oBanuem mojaenu IRI cos-
JIaHo rpadudecKoe MPHIOKEHHE, KOTOPOE TMO3BOJMIO NMPOU3BECTH pacyeT NalbHOCTHO-YITIOBOW XapaKTEePHCTHUKU
pactipoctpaHeHusT paguoBoiaH. C MOMOIIBIO 3TOTO MPHUIIOKEHUS OBUIH IOCTPOCHBI 3aBHCHMOCTH MHHHMAJIbHOM
JAITBHOCTHU IpHeMa OT YaCTOTHI PAJAMOBOJIHBI [T Pa3IMIHBIX CE30HOB M BpeMeH cyToK. J[ns pagnorpaccer MockBa—
Kazanp mocTpoeHBI 3aBUCHMOCTH YTJIa BO3BBIIICHHS, a TAKXKe BBICOTHI OTPAXKCHUSA OT pabodeld 4aCTOTHI PaIruoBOII-
HBIL. VccnenoBanyuck Ce30HHBIC M CYTOYHBIE H3MEHEHHS MOTVIONICHUS paAHOBONH IS pagroTpacchl MockBa—Ka3aHs.
OmnpeneneHsl 3aBHCHMOCTH TOTVIOIIEHHUS OT YaCTOTHI pagrocurHaia. IIpomsBeneHo cpaBHEHHE pacueTHBIX 3HAUCHHH
MOTJIOIIEHUSI PAIUOBOIH C JKCIEPUMEHTAIBHBIMU JaHHBIMU AJsl paguorpacckl MockBa—Kazanb. [lokazano, uro
WCIOJIb30BaHHBIA METOJ MOEIUPOBAHUS PAIUOTPACCHl JAET COBNAAAIOIINE C HKCIIEPUMEHTAIbHBIMU 3HAUEHUS 110~
DJIOIICHUS PAJXOBONIH B HOHOChEpE.

The work deals with modeling short wave radio pggimn on the Moscow-Kazan radio paths and comparis
of calculated data with experimental ones. Usirg IRl model we created a graphical application #iktws to
calculate distance-angular characteristics of pyapan of radio waves. With this application wertoted
dependencies between minimum range of receptigchefrequency of radio waves, for different seasames times
of day. For the Moscow-Kazan radio paths we plotlegendencies between the elevation angle and thefgh
reflection on the operating frequency of radio wavEhe seasonal and daily absorption variationadi waves
for Moscow-Kazan radio paths have been investigatbd dependence of the absorption on frequentlyeofadio
signal have identified. The calculated values efabsorption of radio waves have compared withekperimental
data for Moscow-Kazan radio paths. It is shown thatused method of modeling radio paths, giveseagent with
the experimental values of the absorption of ragioes in the ionosphere.

YUET TOHKOM CTPYKTYPbI CUTHAJIA JIUIS YJIYUIIEHUS METOJ10B OBPABOTKH
CHUI'HAJIOB KOT'EPEHTHOI'O XA

K.B. I'pkoBuy, O.U. Bepurapar

HuctutyT comueuno-3emuoin gusuku CO PAH, Upkytck, Poccust
grkovich@iszf.irk.ru

IMPROVEMENT OF COHERENT BACKSCATTER DATA PROCESSING TECHNIQUES BY TAKING
INTO ACCOUNT THE SIGNAL FINE STRUCTURE

K.V. Grkovich, O.l. Berngardt
Institute of Solar-Terrestrial Physics SB RAS, iy Russia

B pabote mpoBeneHO HCCleIOBaHHE CTPYKTYPHI OTHEJBHBIX pealii3alliii CUTHAJOB CPEAHEIIMPOTHOTO KOore-
PEHTHOTO paccestHUsl Ha HEOJHOPOJHOCTSIX, BBITSHYTBHIX BIOJIb T€OMarHUTHOTO Mojs. HaMu ObuIM BBISIBICHBI 0CO-
OEHHOCTH CHTI'HaJa, O3BOJIIIONIME ONPECISITh HAJIMYNe KOTEPEHTHBIX PalO0TPAKEHHH, a TAKXKE YIY4LIHTh METO-
I 00pabOTKHM TaKOTO CHTHaja. Y CTAaHOBJICHO, UTO PEaTH3aIHU 3TUX CHT'HAJIOB IMPUOIIKEHHO MOXKHO CUHUTATh CO-
CTOSIIAMU M3 MaJoro Habopa OTHENbHBIX UMITYJIBCOB, KOTOPHIE C TOYHOCTHIO /IO OTJICPOBCKOTO CIIBUTA YaCTOTHI
MOBTOPSIOT M3TYYCHHBIH CUTHAN, a TAaKXKe M3 aATUTHBHBIX OTyMOB. Hanudue B IpUHATOM CHUTHaJIC KOIIMH H3ITydeH-
HOTO CHTHaJa OBUIO MCIIONB30BAaHO KaK KPUTEPHH MPHUCYTCTBUS B BRIOPAHHOW peayM3alliy CUTHAJA KOTE€PEHTHBIX
pamnooTpaKeHUH U pa3paOOTKH METOAWKH MOJIYYCHHS yCPEIHEHHBIX HMPOQHICH MOIIHOCTH C pa3peIIeHHeM I10
JAIBHOCTH, 3HAYATENIBHO MPEBBIIAIOIINM pa3pelieHne, onpeaesieMoe UIMHOW MMITyabca 30HAupoBaHusa. C mo-
MOIIBIO ATOM METOANKH Oblila MpoBeieHa 00paboTKa JaHHBIX, NOIYYSHHBIX Ha UPKYyTCKOM pangape HP, uro mokasa-
JIO XOPOIlIee COOTBETCTBUE MOAETH HKCIIEPUMEHTANBHBIM JAHHBIM.

The present work is dedicated to study of sepaaeple structure of mid-latitude coherent scatigmads re-
ceived from geomagnetic field elongated irregukesitgenerated by two-stream or gradient-drift ibiditees. We
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have determined signal features which allow useteat coherent backscatter presence and improveages of
this signal processing. The samples of this signalfound out to consist of small amount of pulstgh imitate
transmitted signal within the accuracy of Doppleiftsand also of different kind of noise signalseWave used the
presence of transmitted signal copies in receivgulbt as a criterion of coherent backscatter oenag in order to
build the power profiles averaging approach withtgp resolution higher then sounding pulse lengtkutsk IS
radar data processing based on this approach shgoeetlagreement between signal model and experangata.

HNCCJIEJOBAHUE XAPAKTEPUCTUK PAITNOHABUTI' ATMOHHBIX
CUT'HAJIOB CUCTEM TI'JIOHACC\GPS

B.A. BanoB, H.B. Ps6oBa, A.B. 3veB, A.FO. KenoHkun

Mapuiickuii rocyaapcTBeHHbIi TexHUUeCKuil yuuBepcutet, Momkap-Ona, Poccus
ZuevAV@marstu.net

A STUDY OF CHARACTERISTICS OF GLONASS\GPS RADIO NAV IGATING SIGNALS
V.A. Ivanov, N.V. Ryabova, A.V. Zuev,A.U. Zhelonkin

Mari State Technical University, Yoshkar-Ola, Rassi

B mocnennee BpeMst 60JbII0€ BHUMAHKE YACTSACTCS M3YYSHHUIO CTPYKTYPHI U JUHAMUKH HOHOC(hEpsl 3eMiin 10
JIAHHBIM HM3MEPEHH TOJHOTO 3JeKTpoHHOro cofepxkanus ([13C), KOTOpoe PEerucTpupyercs Npu 30HIUPOBAHUU
HOHOC(EPBI CUTHATIAMH CITyTHUKOBBIX HaBHramuoHHBIX cucteM — GPSu I'NIOHACC. HMccnenoBanue xapakTepHCTHK
Bo3mymieHnid [19C, 00yCIIOBICHHBIX M3MECHCHUSIMH COJHCYHOM, T€OMAarHUTHOM U CEHCMHYECKON aKTHBHOCTH, MMEET
Ba)KHOE 3HAYCHHUE ISl PEIICHHUS IIMPOKOTO KpyTa 3a1a4 (PU3UKU HOHOCHEPHI M PACTIPOCTPAHESHUSI PAHOBOITH.

B pesynbraTe mpoBeNCHHBIX B pabOTe SKCICPUMEHTOB MOJIYYCHBI OLEHKH aMIUTUTYIbl [I19C i pa3auyHOro
YPOBHS BO3MYIIEHHOCTH MarHUTHOTO ToJist 3eMiu. [ToydeHbl Takke 3aBUCHMOCTH MTOMEXOYCTOHYHMBOCTH HAaBHTa-
IUOHHBIX CHTHAJIOB JUI BO3MYIICHHON M HEBO3MYIIEHHO# noHOC(hepsl. CpaBHEHHE PE3yNIbTaTOB MOKA3aJlo, YTO MO-
MEXOYCTOWYHMBOCTh PaIHOHABUTAIHOHHBIX CUTHAJIOB BO BPEMSI MATHUTHOMN OypH CHIYKACTCs MprMepHO Ha 2 %0.

As a result of the experiments spent in work ediona of amplitude TEC, for various level of didgiance a
magnetic field of the Earth are received. Dependgrmd a noise stability of navigating signals tee tndignant and
not indignant ionosphere are received also. Comparf results has shown that the noise stabifitadio navigat-
ing signals during a magnetic storm decreases appabely on 2 %.

O PABHOBECHOM MU3J1YYEHHNUA
@ J1. Canoxknukos, J1.C. Kapnyk

Benopycckuil rocynapcTBEHHBII arpapHbIii TeXHUUECKUH yHUBepcuTeT, MuHCk, benopyccus
dzmitry71@yahoo.co.uk

ON EQUILIBRIUM RADIATION
F.D. Sapozhnikov, D.S. Karpuk

Belarus State Agrarian Technical University, MinBllarus

JlydencryckatenpbHy0 — CHOCOOHOCTH — a0CONIOTHO — UYEPHBIX TN  BBIPA3UM B CIEAYIOIEM  BHUIE!
£ = 2nhv® + 2nkTv?
Vv, T —
C?exphv/KT) C? exp(dv/KT )
cBeTa; k —noctosHuas Bonsumana; T — remmepatypa.
Pacdersl MOKa3ald, 4To 3HAYEHHUS & , 1 U BBIYKCICHHbIE [0 00IEeNpHHATON GyHKIMK [[aHKa, TOYTH COBMAIAI0T
BO BceM uHTepBane 7 u v. [Toxcrasiss Bo Bropoe ciaraemoe &, ; ypasaenus (1) paBenctso 2hv=E;+&, ms ciy-
2 2
n*(KT)” .,
vas §1=&,, monyuum &, ; =————f
, 2h2C2
yTO4YHeHHe, Kakux actui), f(&) — GpyHKIHsa MAKCBEIIOBCKOTO PACIpPENENeH s TIOTHOCTH BEPOATHOCTU YACTHI] 1O
SHeprusaM. [IpoBeIeHHBIE UCCIIEN0BAHUS O3BOJSIOT BBIABMHYTh TMIIOTE3Y O HAJUYMU B PABHOBECHOM M3JIy4E€HUH

KBaHTOB, YaCTOTA KOTOPBIX MPSIMO MPOMNOPIUOHAIBHA JHEPrHU B3aUMOJEHCTBYIONIMX YACTHII, TMOMYHHSIIOIIUXCS
MaKCBEJJIOBCKOMY PaCIpe/Ie/ICHHUIO.

(1), rme h — mocrosiunas Ilnanka; V — 4acToTa M3Iy4EHHS, ¢ — CKOPOCTh

(&)é, rae & u & — dHEprus B3aUMOJAEHCTBYIOMIMX YacTHI[ (TpeGyeTcs

2nhv? + 2nkTv? 1)
C?exphv/KT) C? exp(2w/kT )
whereh — Planck’s constanti— emitting frequency¢ — speed of lightk — Boltzmann constanff — temperature.
Calculations have shown, that valdest and calculated on Planck’s standart function, alneoincide in all inter-

Blackbody emittance can be written as the foIIowinqpressioné;,'T =
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val T andv. Substituting the second itefpy  of equation (1) with the equalityh@2=¢&,+&,, for £1=&,, the follow-

2 2
ing expression can be obtainég ; :%
ticles to be specifiedf{£) means Maxwell probability density distributiomfttion. The carried out researches al-

low to put forward a hypothesis about presencequilidrium radiation of the quanta which frequerisydirectly
proportional to energy of the co-operating pardabmitting Maxwellian distribution.

f? (&)é , wheret; andé, means energy of interacting particles (par-

MOJYYEHUE U30BPAKEHUI MEJIKOMACIHITABHBIX HEOJJTHOPO/THOCTEM
C IOMOIIBIO JIBOMHOTO B3BEIIEHHOI'O ®YPBE-IIPEOGPA3OBAHMSI

C.M. Knnxun, M.B. Tunun, FO.A. KpaBuos

Wpxyrckuii rocynapctBeHHbIl yHUBepcuteT, UpkyTck, Poccus
sergeiknizhin@mail.ru

IMAGING SMALL-SCALE INHOMOGENEITIES WITH
THE USE OF DOUBLE FOURIER TRANSFORM

S.I. Knizhin, M.V. Tinin, Yu.A. Kravtsov

Irkutsk State University, Irkutsk, Russia

[Ipu rccnenoBaHMM HEOAHOPOIHOW TUIA3MBI METOAAMH (P PAKIIMOHHOM M JTyueBOH TOMOTpaduu JOBOJIBHO Yac-
TO UCIIOJNIB3YIOTCS U3MepeHHs (ha3bl BOJIHBI, IPOLIECANICH OT UICTOYHMKA K IPUEMHUKY. B 3anauax Tomorpadun Bax-
HYIO POJIb UTPAIOT MCIIOIb3YEMbIE MOJICITH, ONMCHIBAIOIIME CBSA3b U3MEPSIEMOTO MOJIsl CUTHAJIA C XapaKTePUCTHKAMHU
CpeAbl pacpoCTpaHeHHst. DTH MOJIEIH HETIOCPEICTBEHHO CBS3aHbBI C TEM WJIM MHBIM NPHOJIM)KEHHBIM METOJJOM OIH-
CaHMA TOJS B HEOTHOpOoAHOH cpene. LlIupoko mcmonb3yemMble B HACTOSIIEE BpEeMs TaKHe METOMBI, KaK METOM Teo-
merpudeckoii ontuku (['O), npubimkenne PoiToBa, npubmmkenne bopHa u Meton Gpa3oBoro skpaHa, HMEOT Pl
OTpaHUYEHUN.

B pa6oTtax Tununaa n KpaBmosa OblTa IpeIoKeHa HOBast MOJENb MOJIS B BHJIE JBOHHOT'O B3BEIICHHOTO (Y-
pre-nipeodpaszosanus (JB®II). JlaHHOe mpeiacTaBieHHEe HMeeT 0OJee IIUPOKYI 0071acTh NMPUMEHEHHS II0
CPaBHEHHIO C BHIIEYNOMSIHYTHIMU MeTogamu. [IBOII MOXHO MCIIONB30BaTh B 33[a4aX CO CIa0BIMU MM CHJIBHBI-
mu ¢QuykryauusiMu ¢asel. Kpome toro, B IBOII yuntsiBatorest a¢dexrsl MHoromyuyeBoctd. Merox JB®II corna-
cyercs ¢ npubmmkenusiMu PoitoBa, bopna, I'O u hazoBoro skpana.

Ha ocnoBe merona JIB®II Obl1 monyueH ajiropuTM NpocTpaHCTBEHHOW 00paboTku curHana. Takas oOpaboTka
MIO3BOJISIET UCIIOJIb30BATh AITOPUTM JIy4eBOH TOMOTpaduy MpPU HCCIIEAO0BAHUM HEOAHOPOAHOCTEH, MacmiTad KOTO-
PBIX HE TIPeBOCXOUT paauyca dpenens, T. €. B 3a/layax AMArHOCTHKH HEOJAHOPOIHBIX CpeJl oJIydaTh cBepX(dpeHe-
JIEBCKOE pa3pellICHHUE.

B nipencraBienHoit paboTe mpoIonKeHBI HCCeN0BaHUS BO3MOXHOCTEH MeTona JIBDII B muarHocTHKe HEOTHO-
pomHbIX cpen. PaccMoTpeHa BO3MOXKHOCTE TOYYEHUS H300paKeHUH MEIKOMAacIITaOHBIX HEOJAHOPOTHOCTEH ¢ TO-
MoIIbo (ha3oBoit 006paboTku curHasa Ha ocHoBe JIBDIT n o6paTtHOTO NMpeobpa3oBanus PagoHa B cirydae crabbIX U
CHJIBHBIX (DITyKTyanui ¢asbl.

Tomography analysis of inhomogeneous plasma usédenarsenal of approximate methods of the waverthe
the method of geometrical optics (GO method), tlghed of smooth perturbations by Rytov (Rytov's rapgma-
tion- RA), the Born’s method of small perturbatidi@rn’s approximation — BA), the method of the phacreen
(PS method). All these methods has their limitagion

The method of double weighted Fourier transfornggested in the papers Kravtsov, Tinin, has a widea of
applicability as compared with GO, RA and BA. ltapplicable both for weak and strong phase and itudpl
variations and embraces all the methods, mentiabege.

On the basis of DWFT was obtained Kravtsov Yu.Bnin M.V. algorithm for spatial signal processirguich
processing allows to use of the ray tomographyrahgo in the investigation of inhomogeneities whasale is not
greater than the radius of Fresnel, that is, fagaibstics of inhomogeneous media to obtain supEsrEL resolution.

In the present paper we continue studying the piisgiof DWFT in the diagnosis of inhomogeneousdiae
The possibility of obtaining images of small-scalbomogeneities with the phase of signal procesbaged on
DWFT and inverse Radon transform in the case okvaea strong phase fluctuations was considered.
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BAPUOHHBIE PE3OHAHCHI J=1/2 1 DPDPEKTHI CMEILIMBAHUA
A.E. Kanomnn, E.A. KoGeaeBa

Upkyrckuit rocygapcTBeHHbIN yHUBepeutet, UpkyTtck, Poccust
kaloshin@physdep.isu.ru, elenyich@mail.ru

BARYON RESONANCES J=1/2 AND MIXING EFFECTS
A.E. Kaloshin, E.A. Kobeleva

Irkutsk State University, Irkutsk, Russia

Mp! uccnenyem BiusiHEE dPQPEKTa CMEIMBAaHUS (PEPMUOHHBIX MOJICH MPOTHBOIMOJIOXKHONW YETHOCTH B CUCTEME
0aproHOB criHa %2. Bo3Hukaromas cucrema ypasHenuid Jlaficona—IlIBuHrepa s OJICTHIX MPOMAraTOpoOB MOPOKIACT
HA TCTICBOM ypPOBHE 3(P(PEKTHI CMCIIUBAHMS NPH COXPAHCHUHU YETHOCTH B BEpIIMHE. B pe3ynbraTe 3TO MPUBOIUT K
CWJILHOW KOPPEJSIMK JABYX MapUUalbHBIX BOJNH TN-paccesiHus, YTO MO3BOJISCT, B YACTHOCTH, TOJYYHUTh JTOMOJIHU-
TEeNBbHYIO MH(POPMAIHIO O CBOMCTBaX Haubolee criopHoro pesonanca N (1440).

We consider the effect of mixing of fermion field§ opposite parity in the baryons of spin %. Thsuttéing
system of Dyson-Schwinger equations for the dregm@gbagators gives rise to loop-level mixing effgct
while maintaining parity in the top. As a resuhiistleads to a strong correlation between the tanig@ waves
of tN-scattering, which allows in particular to obtadditional information about the properties of thest
controversial of the resonance N (1440).

BJIUAHUE MATHUTHOI'O IOJISA HA KO®OUIUEHT ITPEJIOMJIEHUA
BOJHO-IIECYAHOM CMECH

A.A. Ko3uk, C.H. Ky3nenona

Tomckuit rocynapcTBeHHbIN yHIBepcuteT, Tomck, Poceus
annadela@sibmail.com

MAGNETIC FIELD EFFECTS ON THE REFRACTIVE INDEX OF W ATER-SAND MIXTURE
A.A. Kozik, S.I. Kuznetsova

Tomsk State University, Tomsk, Russia

JIMCTaHIIMOHHOE 30HAMPOBAHUE TPUPOIHBIX Cpea TpeOyeT MpenBapUTeNbHBIX (yHIaMEHTAIBHBIX HCCIEI0Ba-
HUl B 1a00OpaTOPHBIX yCIOBUAX. B naHHOI paboTe mpoBeqcHa NTUArHOCTUKA JIEKTPOYU3NICCKUX CBOWCTB HEOIHO-
POAHOI NPUPOJHOM CPEeAbl — CMECH KBApLIEBOIO MeCKa ¢ BOJOM. MeToI0M OTKPBHITOrO KOHIAa KOaKcuasia Ha 4acToTe
3 I'Tu usmepeHa KOMILIEKCHas quajiekTpudeckas nporuaeMocts (KITT) u paccunran kodhuIMeHT npenomMaeHust
cMecH B avanasone BiaxxHocrei ot 0 1o 10 %.

o mmenennro HakoHa 3aBucumocty KJIIT oT BnaxxHOCTH 00HAPYKEHBI YYACTKH, COOTBETCTBYIOIIHEC CBI3aHHOMY H
CBOOOJTHOMY COCTOSIHHSIM BOJIbI. BozzelicTBre mocTostHHbIM MarHUTHBIM TosieM S50—100MTin Ha cMech ¢ BIaXKHOCTEIO,
COOTBETCTBYIOIIECH CBSI3AaHHOMY COCTOSIHHIO BOJbI, BBI3BIBAIO LIMKIMUECKHE M3MEHEeHHs aevcTBuTenbHON dactu KJIII,
TIPEBBIIAOITIE TIOTPEITHOCTD dKCIIepuMenHTa. Halmoqanoch yMeHbIIIeHHe TIoKa3aTesst MPEIoOMIICHHs N CBSI3aHHOW BOJIbI
TIPH BO3JICUCTBUH MAarHUTHOTO TIOJIS |, TTOCTIE YAAJICHHUs] MAarHUTHOTO TOJIsI, BO3BPAT N K TPEKHEMY 3HAUCHHIO.

Remote sensing of natural mediums requires predingibasic research in laboratory environment. is work
carried out diagnostics of electrophysical charésties inhomogeneous natural medium — mixed qusatad with
water. Dielectric constant was measured by teclen@fuopen-ended coax line on 3 GHz and index gaotibn in
humidity range 0—-10 % was calculated.

On changing gradient of humidity dependence werealed sections, corresponding bound and freessthteater.
Magnetic action by field 50-100 mT on mixture witbmidity, corresponding bound state of water, gelsrcyclic
changing real part of dielectric constant, whicbezd experimental uncertainty. Under magnetic md#ézreasing refrac-
tion index of bound water was observed, and afterimg off magnetic field n returns to previous \alu
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OCOBEHHOCTH BEPTUKAJIbHBIX MIPO®UIIEA TEMIIEPATYPBI 1 CKOPOCTH BETPA
B YCJIOBUSX MET'AIIOJIMCA IO JAHHBIM CBY U AKYCTUYECKOI'O 30HANPOBAHUS

I.A. Kyp6aroB

MockoBckwii rocyaapcTBeHHbIN yHuBepcuteT nmeHn M.B. Jlomonocosa, MockBa, Poccust
kurbatov_ga@physics.msu.ru

PECULIARITIES OF TEMPERATURE AND WIND VELOCITY VERT ICAL PROFILES IN URBAN
AREA AS DEDUCED FROM MICROWAVE AND ACOUSTIC SOUNDIN G DATA

G.A. Kurbatov
M.V. Lomonosov Moscow State University, Moscow, Ras

B ropoackux ycioBHSX TepMHYECKash U BETPOBas CTpAaTH(MKAIMS OKa3blBacT OOJIBIIOE BIMSHUE Ha Pacpo-
CTpaHeHue 3arps3HeHuid. B MockoBckoM pernone dusndeckuit paxynpreTr MI'Y nm. M.B. JlomonocoBa u UHcTH-
TyT ¢usuku armocdepsl M. A.M. O6yxosa PAH (MDA PAH) npoBoasT HenpepbiBHbIC HaOMOACHUS Mpoduiei
CKOPOCTH BETpa U TEMIEPATYPHI.

[Ipoduipe ckopocTu BeTpa u3Mepsiercs B quanasoHe BbicoT oT 50 10 500M ¢ moMomnbpio akycTHYECKOTO JIOKATO-
pa JIATAH-3 ¢ paspemerrem o Beicote 20 M. TepMudeckoe 30HIAUPOBAHNE aTMOC(HEPHOTO MOTPAHMYHOTO CIIOS
(AIIC) ocymiectrisieTcst 10 BbicoThl 600 M MUKPOBOJHOBBIM TemIiepaTypHbiM mpodunemepom MTII-5 kaxasie 5
MHH, C pa3pelIeHneM 110 BeicoTe B S0 M.

B nmoxiazie mpuBeieHb! pe3yNbTaThl JUIMTEIbHBIX HENPEPHIBHBIX HAOIIONCHUN U aHAU3 U3MEHYMBOCTH MIPOQH-
Jefl CKOPOCTH BETpa U TEMIIEPaTyphl B MOCKOBCKOM peruoHe. [IpencraBiens! cpenuue nNpoGuin CKOPOCTH BETPa B
nuanasoHe BeicoT oT 50 1o 300M u cpeauue npoduim ¥ rpaiueHTsl TeMIepaTypsl B ciioe 1o 600Mm.

AHanu3 OCHOBHBIX XapakTepucTHK AIIC MOKHO MCHOJIB30BATh A YTOYHEHHUS BXOJAIIMN JaHHBIX IJIS YHCIICH-
HBIX PacyueTOB [0 MaTEMaTHUYECKUM MOJIEIISIM JUIsl YCIIOBUH Merarosnuca.

In urban conditions thermal and wind stratificatiofluence greatly the propagation of atmosphedlttutions.
Faculty of Physics of Moscow State University tdgetwith Institute of Physics of Atmosphere RAS aoct con-
tinuous measurements of wind velocity and tempeggiofiles.

Profiles of wind velocity are measured in the ran§80-500 m with height resolution of 20m with #eoustic
sounder LATAN-3. Temperature profiles in atmosphd@oundary layer (ABL) are obtained with time regian of
5 min and height resolution of 50 m up to the he&ffOm by the microwave temperature profiler MTP-5.

We present the results of long-period continuoussugments of wind velocity and temperature prefdad
analyze the variability of these profiles in Moscoagion, as well as mean wind velocity profiles tioe range 50—
300 m and mean temperature and temperature gradietite boundary layer.

Such analysis of the main characteristics of atmesp boundary layer can be used to improve thatidpta of
numerical models of air pollution propagation ie tirban area.

OBPABOTKA JJAHHBIX 30HIMNPOBAHUA HOHOC®EPBI HA OCHOBE HEMPOHHBIX CETEM
A.B. JIyueHko

Wucrutyt conneuno-3emuoit pusnkn CO PAH, Upxkyrck, Poccus
luc_alex@mail.ru

PROCESSING OF IONOSPHERIC SENSING DATA FROM NEURAL NETWORKS
A.V. Lutsenko
Institute of Solar-Terrestrial Physics SB RAS, iy Russia

B pabore paccMoTpeHa 3aada BTOpUIHONW 00paboTKH Teodr3ndeckoil u paanopusndeckoil napopmamm, mo-
nydaemoii Ha 6aze JIYM-nono3onna MuctuTyTa cotHeuHo-3emMuol ¢pusznkun CO PAH. B pamkax maHHOM npoOaeMbl
PacCMOTPEHBI CIETYIONTNE 33 /1a9u:

a) IpoBeeHHEe NPeIo0pabOTKH I yIAIEHUS IyMa ¢ H300paXKEeHUS;

0) cxkaTHe JaHHBIX U MOTyIEHHE TPEKOB.

Jlis perieHus MepBoi 3alavud MPEJIOKEH AITOPUTM, Ha3BaAHHBIA (PHIIBTPOM IO COCEHSIM, B Mape ¢ KICTOYHBIM
ABTOMATOM OOJIAJAFOIIUI CICIYIOIUMH XapaKTePUCTHKAMH: JUI BEPTUKAJIBHOTO 30HIMPOBAHUS HAa YACTOTAX BBIIIC
Kputndeckoil youpaer 1o 90 % mryma, Ha 4acTOTaX HHXKE KPUTUYECKOM CHIIBHO OCJIA0JAET LIyM, YTO JaeT XOpOo-
IIYIO0 OCHOBY JUISl PEIICHHS BTOPOW 3a7a4u.

B pamxax BTOpoOIl 3a1a4u CAEIAHO CIEAYIOLIEE:

1) npoBeneH 0630p IUTEPATYPHI MO BHIICICHUIO TPEKOB C TIOMOIIBI0 HEHPOHHBIX CETEIH;

2) MpoaHAIU3UPOBAHO BIMSHKE BHIA U XapakTepa GYHKIMU OIIMOKH Ha paboTy HEMPOCETH;

3) npoaHaIM3UPOBAHO BJIMSHKE CTPYKTYPhI HEMPOHHOM CETH;
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4) npoaHaIM3UPOBAHBI PA3TMYHBIE METO/IbI O0yUCHUSI HEUPOHHOM CETH;
5) peanu3oBaH BapUaHT IPOTPAMMBI C UCIIOIb30BAHUEM HEMPOCETEBOIO AITrOPUTMA,;
6) mpoBeleHO TeCTUpOBaHKe anropuT™a Ha ganusix B3 u H3 UC3® CO PAH.

The problem of secondary processing of geophysiedlradiophysical data, which is obtained on iondsoof
ISTP, is analysed in this paper. Considered twisparthis problem:
a) preprocessing with noise decay;
b) data reduction.
Algorithm, named neighborfilter, is suggested falvation of first part of problem. It has good faas jointly
cellautomate.
For salvation of second task done next:
1) publication of tracks separation with neuronetsairgerved,;
2) influence of energy function is explored;
3) influence of geometry of neyronet is explored;
4) different methods of neyrolearning are tested;
neyroalgorithm is realized neyroalgorithm is testedlifferent data.

BJUSAHUE CTOXACTUYECKHW HEPET YJIAPHOU JJUCTIEPCUA
HA PACITPOCTPAHEHUE HNINPOKOIIOJIOCHOTI'O JIYM-CUTHAJIA

J1.B. UBanoB, H.H. MuxeeBa

Mapuiickuii rocyaapcTBeHHbII TeXHUUEeCKHUil yuuBepcutet, Momkap-Ona, Poccus
MiheevaNN@marstu.net

INFLUENCE OF STOCHASTICALLY IRREGULAR DISPERSION ON DISTRIBUTION OF
BROADBAND CHIRP SIGNAL

D.V. Ivanov, N.N. Mikheyeva
Mari State Technical University, Yoshkar-Ola, Rassi

PacnipocTpaHeHne CIIOKHBIX CUTHAJIOB B JJMCHEPCHBIX CpellaX OrpaHUYMBACT I10JIOCY YAaCTOT HEMCKAXKECHHOM I1e-
pelayn CUTHAJOB I0JOCOH KOIepEeHTHOCTH KaHajla paclpocTpaHeHus. B pe3ynbraTe BO3HHKAeT NMPENATCTBHE IS
UCIIONIb30BAaHMS BaKHEUIINX CBOMCTB IIMPOKOIIOJIOCHBIX CHI'HAJIOB. PacuinpeHue moiockl KOrepeHTHOCTH KaHajIoB
BO3MOXHO TOJIBKO C MCIIOJIb30BaHUEM METONOB KOPPEKIIUH JUCIEPCHOHHBIX HCKakeHHH. B aTOM citydae Ha mepen-
HUH TUTaH BBIXOMAT 33/1a41 MUCCJIEI0BAHUS BCEX BO3MOXKHBIX (DAaKTOPOB, BIHMSAIOMIMX HA JUCIEPCHOHHBIC UCKAXKEHUS
CTPYKTYPHBIX (DYHKIHUIT IIUPOKOIIOIOCHBIX IEKAMETPOBBIX PaHOKaHAJIOB.

B paboTe npoBezieHO MCCIEJ0BAaHHUE BIUSHUS CTOXaCTHYECKH HEPETYIISIPHOM JMCIIEPCHN HAa UMITYJIbCHBIC Xapak-
tepuctukd (UX) mmpokonoaocHsix JIUM-curHanoB. BBIUHCIUTENBHBIA 3KCIIEPUMEHT MPOBOMMIICSA U YaCTOT
0.5MI14, 0.MITY n 0.9MIIY nnst Tpacchl NpOTSHKEHHOCTHI0 2623 KM M ¢ IIapaMeTpaMy peryJIsipHOi MOHOChEpHI.
CroxacTH4YeCKH HeperysIsapHas AUCHepcus 3aJaBanach B BUAE CIy4aifHOrO Ipoliecca, HMEIOLIEro HopMaibHOe pac-
npexaenenue ¢ napamerpamu a=0 u 6>0. B pesynprare skcnepuMenTa Obula yCTaHOBJICHA 3aBHCHMOCTH YPOBHS
IIYyMOBOTO NbEAECTalla OT BeNMYHMHBI G. [loaydeHO, 4TO ¢ yBENMYEHHEM G BBHICOTAa NpAMOyroibHuKa mra WUX
YMEHBIIAETCs], @ YPOBEHb IIIyMOBOT'O MbEIECTAIIA TOHUMACTCSI.

Researches of influence stochastically irregulapelision on impulse response broadband chirp sigmalcon-
ducted in work. Computing experiment was spenfiequencies 0.5MUF, 0.7MUF and 0.9MUF for a line
tent of 2623 km and with parameters of a regulaogphere. Stochastically irregular dispersion vetsrsthe form
of the casual process having normal distributiothyiarametera=0 ands>0. As a result of experiment depend-
ence of level of a noise pedestal on sizeas been established. It is received that withees the height of a
rectangle for impulse response decreases, anddéaahoise pedestal rises.

B3AUMOJENCTBUE JUITOJbHOI'O KJIACTEPA C HOHOM
I'.C. I1aBJji0B

HHcTuTyT KOcModu3ndeckux uccienoBanuii u asponomun uM FO.I'. [lladepa CO PAH, Skyrck, Poccus
ganya@mail.ru

DIPOLE CLUSTER AND ION INTERACTION
G.S. Pavlov
Yu.G. Shafer Institute of Cosmophysical Research/Agronomy SB RAS, Yakutsk, Russia

B aroii paborte u3yuaeTcs MexaHU3M 00pa3oBaHMs TyMaHa — 00pa3oBaHME Kareldb BOJbI Ha HoHaX. [IpoBeneHo
MOJZEIUPOBaHUE Mponecca ucnapeHus. OOHapyxkeHa 3aBUCHMOCTB IIpoIiecca OT 3HaKa 3apsja, M [I0Ka3aHo, YTo OT-
pHLaTeIbHbIE HOHBI Ooiee 3 (EeKTHBHEI.
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In this work it’s investigated the mechanisms gba@zation by ion. Evaporation and condensatiorcgsses of
charged and uncharged water drops are modeledddendence of the process with the charge sigmi énd it
is shown that negative ion are more effective.

INPEUMYHECTBA UCIIOJIb30OBAHUSI HENIPEPBIBHBIX JTYM-CUTI'HAJIOB
C BBICOKOHU CKOPOCTBIO CKAHUPOBAHHUS B HOHOC®EPHOM PA/IMO30HIUPOBAHNN

A.B. IToanecHbIi

HuctutyT comneuno-3emuon gusuku CO PAH, Upkytck, Poccust
pav1986@rambler.ru

THE ADVANTAGES OF USING CONTINUOUS CHIRP SIGNALS WI TH HIGH-SPEED SCANNING
IN IONOSPHERIC RADIO SOUNDING

A.V. Podlesny
Institute of Solar-Terrestrial Physics SB RAS, iy Russia

B UC3® CO PAH pa3paboraH 1oAXOA K CO3aHUIO YHHU(PHUIMPOBAHHBIX CHCTEM JHArHOCTHKH HOHOC(hEphH! B
pexxnmax B3, H3 u BH3 na 6a3e mudpoBoro JIYM-n0oHO30HIa, OCHOBY KOTOPOT'O COCTaBIISIFOT COBPEMEHHBIE 1TH(-
poBble cpeacTBa (GOPMHUPOBaHUS, IpHEMa U 00pabOTKH CUTHAJIOB. FIOHO30H MOXKET SIBIISATHCS Oa30BBIM JIEMEHTOM
npu pa3paboTKe ONTHMAIbHON CHCTEMBI HOHOC(HEPHOTO MOHHTOPHHTA, COCTOSINEH W3 HECKONBKHX IEPEIaroIInX
NYHKTOB ¢ MOIIHOCThIO M3nyueHusi ~100 Bt nnst HaknonHoro 3oumupoBanus (H3) u nocTaTouHO MIOTHOH ceTH
JIUM-HOHO30H/I0B BEPTHKAJIBHOIO 30HAUPOBaHUs (C M3Iy4aeMol MOIIHOCTHIO ~4 BT), 00iagaronumx MOJIHON CUT-
HaJIbHOW COBMECTHMOCTBIO U BPEMEHHON CHHXpOHM3auuel ¢ noHo3oHaaMu H3. Takas cucrema MoxeT oOecrieunTsb
TEXHUYECKYI0 0a3y UL IPOTHO3a COCTOSHIS MOHOC(hEpHl U KaHAJIOB CBS3M Ha TeppUTOpHK Poccuu u SIBIATHCS O
HOM 13 Ba)KHBIX IOACUCTEM POCCHICKO ceTH reo(pU3NIeCKOro MOHUTOPHHTA.

In the ISTP SB RAS has developed an approach tortraion of unified systems of diagnosis of theogphere
in the modes of the VS and OS digital chirp ionasgrwhich is based on modern digital tools genenatieceiving
and processing signals. lonosonde may be a basiweet in the development of an optimal system nbspheric
monitoring, consisting of several transmitting geibFM probes with output power of 100 watts fotighe sound-
ing (OS) and a rather dense network chirp ionosaedtcal sounding (with a radiated power of ~ 4 Wi)h full
compatibility and signal timing with ionosonde CGSuch a system could form the basis for forecagtiegstate of
the ionosphere and communication channels in Rasglas one of the most important subsystems oRllgsian
network of geophysical monitoring.

OIEHKA Y®®EKTUBHOCTH IPOCTPAHCTBEHHOM OBPABOTKM /111 YCTPAHEHUSA
®JIYKTYAIIMIA HTHTEHCUBHOCTH BOJIH B CJIYYAWMHO-HEOJJHOPOJHBIX CPEJAX

M.B. Tunun, H.I'. PycoBa

Wpxyrckuii rocynapctBeHHbIl yHUBepcuteT, UpkyTck, Poccus
linducya@mail.ru

ESTIMATING EFFICIENCY OF SPATIAL PROCCESSING TO ELI MINATE
INTENSITY FLUCTUATIONS OF WAVES IN RANDOM INHOMOGEN EOUS MEDIA

M.V. Tinin, N.G. Rusova

Irkutsk State University, Irkutsk, Russia

IIpu pacnpocTpaHeHHH 3JEKTPOMAarHUTHBIX U 3BYKOBBIX BOJIH 4Yepe3 HEONHOPOAHYIO Cpeldy BO3HHKAIOT TaKHe
3¢ QeKThl, KaKk paccessHue BOJH, (QIyKTyallMn aMILIMTY/bI, 4acTOTHI, (a3bl, N3MEHHEHNE HANPaBJICHUs paclpocTpa-
HEHUS ¥ JIPYTUX MapamMeTpoB BOJHBL. JTH 3()(EKTHI SBISIOTCS MCTOYHUKAMU MUCKaKEHUIH M OMIMOOK B CHCTEMax
CBSI3H, JIOKALIMK, PaIMOHABUTALINY, @ TAK)KE B CUCTEMAaX yIpPaBJICHUS.

B paboTte paccMOTpeHa BO3MOXKHOCTh YMEHBIICHHS! (DIIyKTyaluii HHTECHCUBHOCTH BOJIHBI B CITy4aifHO-HEOJHOPOJHON
cpezie ¢ MOMOLIBI0 POCTPaHCTBEHHON 00paboTKH, Oa3upyrolencs Ha 0OpaTHOM JIBOMHOM B3BEILIEHHOM IpeoOpa3oBa-
HuH Dypbe. ACHMNTOTHYECKHMI aHAIU3 W YHCICHHOE MOJCIMPOBAHUE IOKA3bIBAIOT 3((PEKTHBHOCTh TaKOH Ipo-
CTPaHCTBEHHOM 00pabOTKM KaK MPHU CITA0BIX, TaK M CUIBHBIX QUIYKTyaIusiX HHTCHCHBHOCTH.

The propagation of electromagnetic and sound wtwesigh an inhomogeneous medium having effects aach
scattering of waves, there are fluctuations by #oge, direction of propagation, frequency, phasd ather pa-
rameters of wave. These effects are source ofrtimts and errors in communication systems, locati@avigation,
control systems.
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The possibility of eliminating intensity fluctuatis of waves propagating in random inhomogeneousanies
cause of spatial processing, based the double teeidfourier transform, was researched in this tep@ymptotic
evaluation and numerical modeling show effectivenggch spatial processing by conditions of bothkwead
strong fluctuations.

MEXAHU3MbI PACIPOCTPAHEHUS BY PATUOBOJIH HA KOPOTKHUX TPACCAX U D®@PEKTbI
YACTOTHOU JUCIIEPCUH JJIAA HUX

B.A. UBanos, /I.B. UBanos, M.H. PsiooBa

Mapuiickuii rocyaapcTBeHHbII TexHUUeCKHuil yuuBepcutet, Momkap-Ona, Poccus
RyabovaMI@marstu.net

MECHANISMS OF HF RADIO WAVE PROPAGATION OVER SHORT DISTANCES
AND THEIR FREQUENCY DISPERSION EFFECTS

V.A. Ivanov, D.V. Ivanov, M.l. Ryabova
Mari State Technical University, Yoshkar-Ola, Rassi

KsasusenurHoe pacnpocrpanende (K3P win NVIS) no3BoisieT 0CyIIecTBIATh PAaAHOCBA3b Ha KOPOTKUX TPAaCccax
(40—400km) u yare Bcero HCHONb3yeTCsl B CTPATEIMYSCKUX LICNAX U B TeAeMeIuUuHe. [ OLeHKH TUCIePCHOH-
HBIX HCKaXEHHUH, Bo3HuKaromux npu K3P, BaxHo uccnenoBars auddepeHipanbHpie JUCIePCHOHHBIC XapaKTePHCTH-
KM WIIH M0JI0CY KOTEPEHTHOCTH KAHAJIOB C PA3IMYHBIMU CPETHUMH YacToTamu st pexxuma NVIS-cessm.

B pabote co3nanbl ananutuaeckue moaeian NVIS-uonorpamm u auddepenunanbaeix noHOrpamm. IIpoBeaeHo
uccrenosanue 3asucumoctu du/df ot BeicoTh (hp), momyTonmuns! (Ym) ¥ Kputndeckoit yactotsl (f;) kBazumapabo-
JIMYECKOTO CIIOSI, U TOJTyYCHBl aHAIMTHICCKUE BBIPAKCHHS /U OTHX 3aBHCHMOCTEH. B pe3yibraTe MPOBEACHHBIX
uccIe1oBaHuil mony4deHo, uro BennunHa dt/df mpakTHvecku He 3aBUCHT OT BBICOTHI CJIOS, @ 3aBUCHMOCTH OT TIOJY-
TOJIUIMHBI M KPUTHYECKOM YacTOTHI BBIPAXAoTcss sMmnupuueckumu (popmynamu dr/df (y,,) =1.69y, — 58.23

dt/df (f,) =-16.43f_ + 300.4 coorBeTcTBEHHO. [10Myd€eHBI OLIEHKH MOIOCHI KOTEPEHTHOCTH.

[TokazaHo, 4TO B Cllydae pacIpOCTPaHEHUs B MHpoKonoiaocHoM aucrnepcaom BU NVIS-panuokanane cioxHbBIX
CHUTHAJIOB C Pa3JIMYHON YaCTOTHO-BPEMEHHOUM CTPYKTYpOU M OJIMHAKOBOH MOJIOCOW MPH YBEIMUYECHUH JUCTIEPCHOCTH
B KaHaJie OOJIBIINE UCKAKCHUS UCTIBITHIBAIOT (DA30MAHUITYTUPOBAHHBIC CUTHAIBI M MEHBIIIUE — CUTHAJIBI C JIMHCHHO-
YaCTOTHOM MOYJISIITUEH.

Possibilities of HF radio communication using qezesiithal incidence of waves on the ionospheritectihg
layer (Near Vertical Incidence Skywave—NVIS), fastdnces 40—400 km are considered. The techniqdethan
program for the synthesis of NVIS ionograms andedintial ionograms are developed. Dependencigsctina-
tions of dispersive characteristics on frequency sfgnal, height, half-thickness and critical fregcy of the iono-
spheric layer are received. Calculation resultsiBfchannels coherence strip on various operatieguincies for
the given type of communication are presented. &yafion distortions of complex signals with varidiuse- and-
frequency structure in a wide-band HF NVIS radiaratel are shown.

TEPMOITIOJIEBAA BO3OHU3AIIUA MOJEJIN TUPPUHT A.
IMPABWJIA TUJIBJA-COIIPSIXKEHUS AJ151 PEPMUOHOB.
I'OPAYHUE U XOJIOJHBIE TEPMOIIOJIA

B.B. CemenoB, C.J. Kopenoaur

Upxytckuil rocynapctBeHHbIi yHusepcuret, Upkyrck, Poccus
korenb@ic.isu.ru

THERMOFIELD BOSONIZATION OF THIRRING MODEL.
ON FERMIONIC TILDE CONJUGATION RULES.
HOT AND COLD THERMOFIELDS

V.V. Semenov,S.E. Korenblit
Irkutsk State University, Irkutsk, Russia
[IpemnoxxeHo 06001EeHNE TTPABIIT THIIbAA-CONPsOKEHUST OKUMBI KOTOpOEe OOHAPYKUBAET y TEPMHUECKOTO BAKY-
YMHOTO COCTOSIHUSI CBOMCTBA KOT€PEHTHOI'O COCTOSIHUSI M YJOOHO JUIsi OCYILECTBIICHHS TEPMOIIOIEBON 0030HM3a-
UK. BBeieHNE MOHATUS «TOPSYHUE» U «XOJIOJHBIC» TEPMOMOJI MO3BOJISIET Pa3inyaTh MPEACTABICHUS TCPMOIIOICH

JUIsl pa3HBIX BaKyyMOB M IIPUBOJUT K IPaBUIbHOW HOPMaIbHON ()OpME TEpPMOIIOJEBHIX peleHnii Moaenu Tuppunra
IIpY KOHEYHO TeMIiepaType, ¢ NpaBUIbHBIMH CBOHCTBAMH aHTUKOMMYTALIMK U PEHOPMHPOBKH.
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A generalization of Ojima tilde conjugation rules suggested, which reveals the coherent state ppiepef
thermal vacuum state and is useful for the thereftbfbosonization. The notion of hot and cold thefretds is in-
troduced to distinguish thermofield representatifmrsdifferent vacuums, giving the correct norrf@m of ther-
mofield solution for finite temperature Thirring ahel with correct anticommutation and renormalizagiwoperties.

BJIUAHUE 3OPEKTOB PACIIPOCTPAHEHUA KOPOTKUX PA/IMOBOJIH B UMOHOCOEPE
HA CUHXPOHM3AIIUIO CUCTEM CBA3U U 30HAUPOBAHUA

B.A. UBanoB, H.B. Psa6oBa, A.A. UepHoB

Mapuiickuii rocyIapCTBEHHbII TeXHUUECKMil yHHBepcuTeT, Momkap-Omna, Poccus
ChernovAS@marstu.net

INFLUENCE OF PROPAGATION OF SHORT RADIO WAVES IN TH E IONOSPHERE
ON SYNCHRONIZATION OF COMMUNICATION AND SOUNDING SY STEMS

V.A. Ivanov, N.V. Ryabova, A.A. Chernov

Mari State Technical University, Yoshkar-Ola, Rassi

CrnoXHOE CTpPOCHHUE CPelbl PacIIpOCTPAHEHHS W HEMIPEPHIBHOE BO BPEMECHU M3MEHEHHE ITapaMeTpoB HOHOCHEPHI
OKa3BIBAIOT HETaTHBHOE BIMSHHE HA PACHPOCTPAHEHHE PAIMOBOIH M W3MEHSIOT YCIOBHS CHHXPOHHOCTH PabOTHI
nepefiaTynKa ¥ MPUEMHHUKA CUCTEM CBs3H. TakuM 0Opa3oM, BO3HUKACT 3ajJada aBTOMATHYCCKOW CHHXPOHU3AIMH
TEPMHUHAJIOB CHCTEMBI Ha MOHOC(epHOW nruHuM BU-CBsI3M, CIEKEHUS 3a BapUAIMSIMU W3-32 U3MCHUMBOCTHU CPEIBI
(Mo MaHHBIM 30HIMPOBAHUS U [0 MOJEIBHBIM pacyeTam).

B paboTte npoBeneH aHanu3 npodIeMbl CHHXPOHU3AIMHA crcTeM BU-CBsI3U U 30HIUPOBAHUS HOHOC(EPHBIX PAIHOKa-
HAaJIOB, 00OCHOBAHKI C UCIOJIL30BAHUEM MOHATHS (DYHKIIMHU PACCEsSHUS paJIMOKaHANIA IPUHIIUITEI CHHXPOHU3AIMH BO Bpe-
MEHHOW M YaCTOTHOH OOJACTAX PAJMOTEXHUIECKUX CHCTEM BBICOKOYACTOTHOHM CBs3W. Pa3paboTaH ajqropuTM OICHKH
BEJTMYHHBI CMETIICHIS Hadalla OTCYeTa Ha OCH Pa3HOCTHON YaCTOTHI IIPHEMHOTO TepMHUHANA manopamHoro JIMM-30m7a.

One effective way of overcoming the negative impatolatility environment is to adapt the systemthiem, is
solved by the sounding of the communication lités ktherefore necessary to justify the synchrdivmaalgorithm
that takes into account variability of the envirmmhand enables the automatic operation on preyiaugknown
routes by taking into account the absolute signapagation time from transmitter to receiver angl Broppler fre-
quency shift. Encouraged to use the charactersstiface performance and measured during probingesica
function. Thus, for the implementation of the symtization process must first detect a signal (ina@ase, scatter-
ing function), to determine the coordinates of phgjection of its maximum on the plane and autocadiif generate
the frequency and time shift.

CAMOJIETHOE 30HAWPOBAHHME A9PO30JIbBHOI'O COCTABA BO3/IYXA
HAJl CEBEPO-BOCTOYHBIMHU PAMOHAMM CUBUPHU

J.I". Yepno, M.B. Ilanuenko, B.C. Kozuos, B.II. [lImaprynos

WuctutyT onrtuku armocdepsl uM. B.E. 3yera CO PAH, Tomck, Poccust

chernov@iao.ru

AIRCRAFT SOUNDING OF AEROSOL AIR COMPOSITION
OVER NORTHEASTERN SIBERIA

D.G. Chernov, M.V. Panchenko, V.S. Kozlov, V.P. Shmargunov
V.E. ZuevInstitute of Atmospheric Optics SB RAS, Tomsk, Rass

BaxkHyto poiib B UCCIICAOBAHHUSAX BBICOTHBIX MPOGIIeH CaXu U CyOMHKPOHHOTO a’3po30iisi B Tporocdepe urpaer
CaMOJICTHOE 30HIUPOBAHKE a3PO30JILHOTO cocTaBa Bo3ayxa. C momoripio camosera-madboparopun AH-30 «Onruk-2»
B pamkax npoektoB POLARCAT u YAK-AEROSIB ocymiecTBasuinch mojetsl Ha ceBepe CHOUpH HaZ €€ 3armossp-
HBIMH TEPPUTOPUSAMH — B paiione Cajexapia Ha 3amaje u BILUIOTh 10 IleBeka Ha BocToke (66—72° N),B Bocrounoit
Cubupu Ha muporax 55-62° N,a taxke Hax o3zepom baiikan. Kaxmprii nepener npoxoawn Ha Beicotax ot 500 mo
7000M ¢ nepeMeHHBIM HAOOPOM BBICOTHI U CHMYKEHHEM. [IpK 3TOM NPOJODKUTEILHOCTD MOJIETa HA TPEX BBICOTHBIX
smenonax (500, 2000u 7000m) cocrapisza 10—12muH Ha Kaxa0il U3 BBICOT. B X0/1e mepenera MpOBOAMIOCH A0
[SITH TAKUX BEPTHKAJBHBIX Pa3pe3oB. AHAIU3 CAMOJIETHBIX M3MEPEHHH MO3BOJMI OIEHHTh BBICOTHBIE MPOMUIH
CaxH U CYOMHKPOHHOTO a3po3oiisi. OTMEYEHO, YTO B MPHIOISAPHBIX CEBEPHBIX paiioHax CHOMpHU peanH30BajuCh
yCIIOBHS HanboJiee BHICOKOH YHCTOTHI BO3AYXa.
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The aircraft sounding of aerosol air compositioayglimportant role in studies of the high-altitymtefiles of
soot and sub-micron aerosol in the troposphereh Wi help of the aircraft-laboratory An-30 “OpK-within the
framework of projects POLARCAT and YAK-AEROSIB wesecomplished the flights to the north of Siberia
above its polar territories — in Salekhard regionhie West and up to Pevek in the east (66Nj2fn East Siberia
on the latitudes 55—62, and also above Baikal lake. Each overflight wassed at the heights from 500 to 7000 m
with a variable climb and decrease. In this caseadiiration of flight on three high-altitude echedd®00, 2000 and
7000 m) made 10-12 minutes for each of the heightthe course of each overflight it was carried wu5 such
elevations. The analysis of aircraft measuremertdenit possible to estimate the high-altitude pesfdf soot and

sub-micron aerosol. It is noted, that in the cirpatar northern regions of Siberia realized the doos of the
highest purity of air.
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BJUSAHUE 3EMJIETPSICEHUA HA UMITYJIbCHBIE OYEHb HU3KOYACTOTHBIE
CHUTI'HAJIBI T'PO30BBIX PA3PA10B

B.B. ApryHoB, B.A. Myasnaspos

HMHCTUTYT KOCMOU3NIECKUX HccienoBanuit u asponomun nmenu FO.I'. adepa, SAxyrck, Poccus
argunovVv@mail.ru

EARTHQUAKE EFFECTS ON VERY LOW-FREQUENCY PULSED SIG NALS
OF LIGHTNING DISCHARGES

V.V. Argunov, V.A. Mullayarov
Yu.G. Shafer Institute of Cosmophysical Research/&gronomy SB RAS, Yakutsk, Russia

IpoBenen ananu3 Bapuaimii oueHb HuzkouactotHbix (OHY) curHaioB rpo30Boii MPUPOIBI HA Tpaccax, Mpoxo-
JSIIIMX HaJl oYaraMu 3eMIJIETPSICeHUH. B maHHBIX curHamax 3QQeKxT 3eMIeTpsCEHU ¢ MarHuTymoi Ooyiee S mposiB-
JISICTCS B BUJIC YCHJICHHS aMIUTUTY/IbI B JICHb COOBITUS M B HECKOJILKO TIOCJICAYIOIIMX JHEH MOCiie Hero. 3a HeCKOJb-
KO JHEH 10 3eMJICTpSICCHHS HAOI0AAl0TCS BapHAIIH aMIUTATY bl TPO30BBIX CHTHAJIOB, KaK IIPABIJIO B BHJE BO3pac-
TaHUsI AMILUTUTY/IbI, KOTOPBIC MOTYT PACCMATPUBATHCS B KAYECTBE MPEIBECTHUKOB.

TTony4ennble pe3ybTaThl aHAIN3a UMITYILCHBIX OHY-cHrHAIOB TPO30BOI MPHUPOIBI ¢ Pa3HBIX a3UMYTOB OTHO-
CUTEIIbHO HATPABJIICHUS HA 3EMIICTPSCEHHE MOATBEPAMIH CBSI3b YKa3aHHBIX d(PPEKTOB C 3eMJICTpsICCHUsIMU. B naH-
HOI paboTe HanboJbIIIee BHUMaHUE OBIIO yETICHO MPOU3OLICAIINM B MapTe 3TOTO TO/1a 3eMIICTPICCHNSIM B SITTOHHH.

We analyzed variations in very low frequency (VI=F3ignals of the thunderstorm that pass over thib@aake
source. These signals effect of earthquakes witlgnihzdes greater than 5 is manifested in the forfim
strengthening the amplitude of the day and in tiwe few days after the event. A few days beforegaghquake
observed variations in the amplitude of thunderstsignals, usually in the form of increasing amjulé, which
may be regarded as precursors.

The obtained results of analysis of pulsed VLF trarstorm signals from the different azimuth relatte the
direction of the earthquake have confirmed thetigiahip of these effects with earthquakes. In gaper, most
attention was paid to earthquakes in Japan that besurred in March of this year.

CBs13b JUIMTEJTBHOCTU MAKPOCHHOINITUYECKHUX ITPOLIECCOB
C BAPUAIIMSAMMU ITIOTOKOB KOCMHUYECKHUX JIYYEHN

HN.B. ApramonoBa, C.B. BepereHneHnko

Cankr-IlerepOyprckuii rocynapcTBeHHbIN yHUBepcuTeT, CankT-IleTepOypr, Poccus
artamonova@hotbox.ru

THE RELATIONSHIP BETWEEN DURATION OF ELEMENTARY SYN OPTIC PROCESSES AND
COSMIC RAY INTENSITY VARIATIONS

I.V. Artamonova, S.V. Veretenenko

St. Petersburg State University, St. Petersburgsidu

B paboTe npoBeaeHO KMcciea0BaHNEe BIMSHUS Bapualni COMHEYHBIX U TJIAKTHYECKUX KOCMHUYECKHX JIydyed Ha
JUIMTEILHOCTD dJEMEHTAPHBIX cuHonTHYecKuX mporeccoB (DCII) Hany Arnantuko-Esponeiickum cekropom. OGHa-
PYXKEHO, 4TO BCIUIECK COJTHEYHBIX KOCMHYECKUX JIy4ed NPUBOAUT K yBenuueHuto aimuresnsHoctn JCII, oTHOCIINX-
Cs K 3amaJIHOH W MepHIUOHAIBLHOW Gopmam aTMochepHoil mupkysamun. [Tokazano, 9to GopOyNI-MIOHWKEHHE Ta-
JAKTUYECKMX KOCMUYECKHX JIyueil COpoBOKAaeTcsl yBeanueHneM aurenbHoctu JCII, oTHOCSMMXCS K MEpUANO-
HATBHOH QopMe aTMOCHEpHON NMUPKYISALIWH, U YMEHbIIeHHeM umTeabHoCcTH DCII, oTHOCAIMUXCS K 3amagHoud U
BOCTOYHOW (hopmam armocdepHoit nupkynsuuu. [IprunHoit HabmonaembIx Bapuanuii urensHoctr ICII npenno-
JIOXKUTENBHO SBIAETCS BIUSIHNAE KOPOTKOTICPHOIHBIX BapHaliii HOTOKOB KOCMHYECKUX Jy9eH Ha CTPYKTYpPY TepMO-
Gapu4eckoro nojs HWXKHEH atMocdepbl, KOTOpOe MPUBOJAUT K W3MEHEHHIO WHTEHCHBHOCTH LIUKJIOHWYECKHUX IIPO-
[IECCOB B YMEPEHHBIX U BHICOKHX MHPOTax CEeBEPHOTO IMOTYIIAPHSI.

An investigation of influence of solar and galaat@smic rays variations on duration of the elemgnggnoptic
processes (ESP) over the North Atlantic and Nortl&srope was carried out. It was revealed thattbuwfsolar
protons result to an increase of duration of th® Efiich were related to the western and meridiforahs of at-
mospheric circulation. It was shown that Forbusbreases of galactic cosmic rays was accompanieh liycrease
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of duration of the ESP which were related to theidienal form of atmospheric circulation and by ectkase of
duration of the ESP which were related to the wastaed eastern forms of the atmospheric circulation

The possible reason of the detected variationb®furations of elementary synoptic processes reapd in-
fluence of short-term variations of cosmic raystia structure of the thermo-baric field of the wephere which
leads to change of intensity of cyclonic procesganiddle and high latitudes of the Northern hernésp.

HCITOJIb30BAHUE KOCMHNYECKHUX JIMJAPOB 1JI51 HCCIEJOBAHUSA
JIEJSIHBIX (MEPUCTBIX) OBJIAKOB

12C.A. Byayuoea, 'A.T'. Bopogoii, "H.B. KycroBa

1I/IHCTI/ITYT ontuku arMoctepsl uM. B.E.3yesa, Tomck, Poccust
T oMcKuit rocyJapcTBeHHbIH yHUBepcutTeT, ToMck, Poccust
sbudunova@gmail.com

THE USE OF SPACE LIDARS FOR STUDYING ICE (CIRRUS) CLOUDS
125 A. Budunova *A.G. Borovoi, 'N.V. Kustova

V.E. Zuev Institute of Atmospheric Optics SB RARyriisk, Russia
2Tomsk State University, Tomsk, Russia

ITo faHHBIM MOCIEIHEr0 OTYETa MEXKIIPABUTEIbCTBEHHON IPYIIIbI KCIEPTOB MO KIMMATHYECKHUM H3MEHEHUSIM
Ha CerOJHSLIHUI JAeHb CYNIECTBYIOT AOCTATOYHbIE OCHOBaHHS I0JIaraTh, YTO aHTPOIOIeHHbBIE BIOPOCHI YeioBeYe-
CTBa 32 MOCIICAHUE TPH JCCATIICTHS MOCITYKWINA MPUYUHON TI00ATBHOT0 moTerieHus. [lepucTeie 00aka BIUSIOT
Ha 3eMHOH KimuMaT. Kpucramimueckue o0iaka B aTMocepe SBISFOTCS OJHUM M3 OCHOBHBIX HCTOYHUKOB HEOTIpE/Ie-
JICHHOCTEH MPY MOCTPOCHUU YHCICHHBIX MOJEIICH paualiOHHOro 0ananca 3eMiIu U rI00aTbHOTO H3MEHEHHS KITU-
MaTa. CymiecTBYIOT JBE€ OCHOBHBIX MPUYHMHBI STHX HEOINPEACICHHOCTEH. Bo-mepBhIX, MUKpOo(HU3HKa IEPUCTHIX 00-
JIAKOB MU3y4YCHA €IIl¢ HEeJJOCTATOYHO. BO-BTOPHBIX, Jaxe MPU M3BECTHOW MHUKPO(PH3UKE PacyeT ONTHUCCKUX XapaKTe-
PHUCTHUK JISASHBIX KPUCTAJUIOB SIBISCTCS TOCTATOYHO CIIOXKHOM 3amavei. OHOM W3 OCHOBHBIX HAYYHBIX 3a/1a4 JIUa-
pa CALIPSOssBastercst uccienoBanne MEKpPO(PHU3MUECKUX U ONTHICCKHUX ITAPaMETPOB IIEPUCTHIX 00JIAKOB.

According to the latest report of the IntergoverntaéPanel on Climate Change (IPCC) there is ndficgnt evi-
dence to conclude that humans through anthropogenissions over the past three decades have caugatming
of the planet. One such cloud type that is of paldir importance to the Earth's climate systemirimg Cirrus
clouds are the main source of uncertainties int=aimosphere radiation balance and global climatage. There
are two principal causes of these uncertaintiest,Fnicrophysics of cirrus is still not enoughdiad. Second, even
if the microphysics is known, calculation of opticharacteristics of ice crystals is enough chajieg task. One of
the main scientific tasks of lidar CALIPSO is resdeof microphysical and optical parameters ofusirclouds.

MPOCTPAHCTBEHHAS CTPYKTYPA U3MEHEHUI TEMIIEPATYPBI BO3JIYXA
B IEPNOJ I'VIOBAJIBHOT'O TOTEIVIEHUA

JILA. BacniabeBa

HHucTuTyT comuevno-3emuoin pusuku CO PAH, Upkyrtck, Poccust
larisa_v@iszf.irk.ru

SPATIAL PATTERN OF TEMPERATURE VARIATIONS DURING GL OBAL WARMING
L.A. Vasilyeva
Institute of Solar-Terrestrial Physics SB RAS, Iy Russia

Ha ocuose manneix NCEP/NCAR ReanalysispoBeieH aHain3 NpOCTPAHCTBEHHOUW CTPYKTYPBI IIPOMCXOIUB-
HIMX BO BTOPO# mojioBrHE XX B. H3MEHEHH TEMIIEPATyphl BO3/1yXa HA PA3IMYHBIX YPOBHSIX. AHAIU3 TI00aTBHOTO
MTOTEIUICHHUS BO BTOPO# moyioBrHE XX B. TO3BOJIMJ BBIACIUTD YETHIPE pasinuaronuxcs nepuoaa: 1950-1975, 1975—
1983, 1983-1991, 1991-2007. Bo Bce mepuoabl MOTEIUICHUE HAOIIOAANOCH Ha BBICOKUX IIMPOTAX B XOJIOIHBIN
MIEPHOI, a B TEIUIBII MMEPHOI TEMIICpaTypa B BEICOKOIIMPOTHBIX 00IACTAX YMEHbIIIAAach. B MepBbIil meproa Ha HU3-
KUX ¥ CpeqHuX mupoTax FOKHOro mosymiapus poOUCXOUIO0 BO3pACTaHUE TEMIIEPATyphl, B TO BPEMs KaK Ha ITHUX
mmporax B CeBepHOM MONyIIapHy TeMIIepaTypa yMEHbIIaNach. B TpeThil jke mepuo TeMIeparypa Bo3pacrajia B
CeBepHOM MOJYIIAPUH M YMEHBIIATACh HA HU3KHUX U cpeqHux mmpoTax HOxuoro nmomymapus. Bo BTopoit u uer-
BEPTHIH MEPHOIBI TEMIIEPATYPA BO3pACTaIa HAa HU3KKMX M CPSIHMX IIUPOTAX 00OMX IOTyIIaPHH.

Using the NCEP/NCAR reanalysis data, the spatiattire of the surface air temperature changesdorsd half of
XX century was analyzed on the different atmosghleniels. Analysis of global warming in second XX cen-
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tury allow mark out the four discriminate period950-1975, 1975-1983, 1983-1991, 1991-2007. Thmwvgrin
could season, and cooling in warm season was aixetvhigh latitudes in all periods. The tempemfatrlow and
middle latitudes of south hemisphere rises in pkli®50-1975, but it decreases in north hemisphetteeae lati-
tudes. In period 1983-1991 were observed the ofptyends of the temperature — it rises in nortimisphere, and
decreases in south hemisphere at low and middiedas. The temperature at low and middle latituafesorth and
south hemisphere rises in periods: 1975-1983, aad-12007.

CPABHUTEJIbHBIN BEVBJIET-AHAJIN3 NTHJIEKCOB ATMOC(DEPHOﬁ HUAPKYJISAN
N NBMEHYNBOCTU ITPUTOKA B O3EPA B BOJOCBOPHOM BACCEHUHE p. BAUTAKU,
HOBAS 3EJIAHAUSA

'B.B. Berpora, "H.B. A6acos, °W.E. Bardsley

ucruryT cucrem snepreruxu um. JIL.A. Menentsesa CO PAH, Upkyrek, Poccust
ZYHI/IBepCI/IeT Baiikato, 'amuneToH, HoBas 3emangus
wild.manul@gmail.com

COMPARATIVE WAVELET ANALYSIS OF ATMOSPHERIC CIRCULA TION INDICES AND
VARIABILITY IN INFLOWS TO LAKES IN THE WAITAKI RIVE R CATCHMENT, NEW ZEALAND

.V, Vetrova, 'N.V. Abasov,?W.E. Bardsley

Y A. Melentyev Energy Systems Institute SB RASptgk, Russia
University of Waikato, Hamilton, New Zealand

Bopoc6opHsii Oacceilin p. Baiitaku pacnonoken B neHTpayibHO# yactu o. IOxubiii HoBoit 3enangun. O3zepa
[Tykoku u Tekamno SBISIOTCS OCHOBHBIMHM BOJOXPaHWIMIIAMH B KacKaJe pacHoJIOKEHHBIX B OacceliHe p. Baifraku
BocbMu I'DC, Ha KOTOpBIX BeIpabaTeiBacTcst 35—40 YmirekTposHeprun cTpaHbl. J{JIsl OLEHKH CHEKTPAIbHBIX XapaK-
TEPUCTUK NMPUTOKA OBbUI MPOBEAEH HENpEpHIBHBIM BeiiBieT-aHanu3. Bo Bcex ce3oHax mpeoOiiafatoT KojebGaHus ¢
nepronoM 10 15 met. U3MEeHIMBOCTD ¥ TPEHABI B PETHOHAIBLHOM PEXUME TEMIIEPATyp M OCAJKOB CBA3aHBI CO CME-
HAMH PSKUMA IUPKYISAIUH B 10ro-3amagHoi yacti Tuxoro okeana B 1950u 19751T., 4TO MOXKET SIBISATHCS MPHYU-
HOM HHM3KOYAaCTOTHBIX KOJ€OaHWI B 3MMHEM HpHUTOKE. /Iyl yMEHBIICHUS BIMSHHUSA BBICOKOYACTOTHBIX KOJeOaHMI
MCXOJHBIE BPEMEHHbIEC PsAbl OBbUIM CIIIa)KCHBI JUCKPETHBIM BelBieT-ipeoOpa3zoBaHueM a trous.CpaBHUTENBHBII
BEHBIIET-aHAIIN3 ITOKA3aJl, 9TO U3MEHEHHE TCHACHIMH B CYMMapHOM 3MMHEM NpHuToKe B KoHue 1970x rr. cornacy-
eTCsl BO BPEMEHH €O CMEHO# (ha3bl TuXoOokeaHcko# nekaanoi ocumusinuu (PDO).McxoaHblit BpeMeHHOI psi cyMm-
MapHOT'0 3UMHETO IPUTOKA SBJIAETCS CYMMOI CIIaKEHHOTO psifa, BeIpaxkeHHOTo depe3 PDO,u ocrato4Horo psza,
nostomy uHAEkc PDO MoxkeT ObITh MCIONB30BaH JUIS MPOrHO3a M3MEHEHHs TEHJICHIMH B 3UMHEM IPHUTOKE, YTO
TpeOyeT NalbHEHIIEro NCCIeIOBAHMS.

The Waitaki River catchment is located in the cemf the South Island of New Zealand. The Waitakkes
Tekapo and Pukaki are major reservoirs in hydrogroscheme consisted of 8 HPPs and producing 35-40 %
NZ's electricity. A continuous wavelet analysis waarformed on seasonal inflow time series to edéntheir
spectral characteristics. The fluctuations up toyg&rs are significant for all seasons. Variatiansl trends in
regional temperature and rainfall have been relategrculation changes in the southwest Pacifawad 1950 and
1975. Therefore changes in circulation patterns lsana possible factor of the occurrence of lowdsty
fluctuations in the winter inflows. To eliminateghi-frequency fluctuations, initial time series fiysvere smoothed
by the A trous discrete wavelet transform. The kpet in total winter inflows can be seen cleariythe end of
1970s as well as corresponding changes of phatte iRacific Decadal Oscillation index. The timeieiof total
winter inflows is the sum of this smoothed part regsed by PDO and residuals; it possibly can be tise
breakpoint predictions, but requires further reclear

MOJAEJAPOBAHUE 3ATPASHEHUSA IPUSEMHOI'O CJIOSI ATMOC®EPDBI
BAUKAJIBCKOI'O PETUOHA

C.K. BoJior:xuna

HpkyTtckuit rocynapcTBeHHbIN yHUBEpcUTeT, UpkyTck, Poccus
svologzhina@gmail.com

SIMULATION OF ATMOSPHERIC BOUNDARY LAYER POLLUTION IN
THE BAIKAL REGION

S.Zh. Vologzhina
Irkutsk State University, Irkutsk, Russia

YpoBeHb 3arpsA3HEHHsT BO3AYITHOTO OacceifHa 3aBHCUT 3a CUET JBYX OCHOBHBIX (DaKTOPOB: OT BEIOPOCOB 3arps3-
HSIOIMIKX BEIIECTB B aTMOC(Epy U OT METEOPOJIOTHYECKHUX YCIOBUZ MECTHOCTH. Y POBHH 3arpsS3HEHUS IIOBEPXHOCTH
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Ha KaKoW-JIMOO TeppuUTOpUH 00pa3yloT IBYMEPHOE MMOJe, KOTOPOE MOXKET ObITh M300paXKEeHO B BHIE KapThl. Takue
KapThl IO3BOJISIFOT PACCUUTATH BO3/ICHCTBUE ITHX BEIIECTB HA MPUPOJLY, 3A0POBbE, NEIATEILHOCTD JIIOAeH U T. 1. st
OIIEHKH PACIPOCTPAHEHHUS TPUMECEH aHTPOIOI€HHOTO XapakTepa IesiecO00pa3Ho HCIOIb30BaTh MATEMATHUECKOE
MOJICIMPOBAHKE MPOIIECCa PACIpeIe/ICHUs 3arpsA3HAIOIINX BelIecTB. B aHHOM paboTe pacuer 3arps3HEHHS aTMO-
cepnl ObUT BBIMOJIHEH C UCMOJIL30BAHMEM MATEMAaTHYECKONH MOJIEIH, OCHOBAHHOW HA aHATMTUYECKHX PELICHHUSIX
i depeHImansHOro ypaBHEH s, KOTOPBIE OMUKUCHIBACT MEPEHOC U TypOylieHTHYIO quddy3uto npumecu. J{ist pac-
4eTOB OBbLIM B3STHI CIEIYIOIINE MCXOJHbIC AaHHBIC: MaTepUalibl MHBEHTAPU3AIlMU BBHIOPOCOB 3arps3HSIONIUX BeE-
mecTB B arMmocdepy sl mpeanpustuii bailkanbckoro pervoHa, BOCBMHUCTPOUYHbBIE €XKEIHEBHbIE HAOIIOICHUS 32
TEMIIEPATYpOii U XapakTepuctiukamu Berpa 3a 10 et (2001-201QT). Ha ocHOBE MOJIENIH pacCUUTaHbl BEPOSITHOCT-
HBIE XapaKTEPUCTHKU O0JACTH 3arpsi3HEHUS] aTMOC(Epbl OT aHTPONOI€HHBIX HCTOYHUKOB, OMPE/IEICHbI 30HbI Tpe-
soimeHus [1/IK u ux pazmepsr.

The level of air pollution is determined by two mdactors: emissions of air pollutants and metemgichl con-
ditions of the area. Levels of surface contamimata any territory form two-dimensional field, whican be de-
picted in map form. These maps allow calculatirg ithpact of these substances on the nature anthteal hu-
man activities, etc. To assess the distributiommgfurities of human nature is most expedient to msghematical
modeling of the distribution of pollutants. In thissestigation, the calculation of air pollution svearried out using
a mathematical model based on analytic solutiondifferential equations describing the transpor &mbulent
diffusion of the impurity. For calculations werekéam the following inputs: materials inventory of issions to the
atmosphere for businesses in the Baikal region8ttexrm daily observations of temperature and vahdracteris-
tics over 10 years (2001-2010). Based on the mealeulated the probability characteristics of atlytion from
anthropogenic sources identified zones exceededmax allowable concentrations and their sizes.

OUPKYJSOUS TPOITIOCP®EPHI JIETOM B CBSI3U C BAPUAIIUSIMHA
BECEHHETI'O PEXKNUMA HUPKYJISIODUA B CTPATOC®EPE CEBEPHOI'O ITIOJTYIHAPHUSA

'E.B. [leBATOBA, A M. YrpoMos, '‘BU. MopaBHHOB, E K. Yabsuen, JLA. Bacuibena

lI/IHCTMTyT conHeuHo-3eMHO# ¢pusnku CO PAH, HUpkyrck, Poccns
Poccniickuii roCyZapCcTBEHHBIN THIpOMeTeopoiornieckuii yausepcurer, Cankr-IlerepOypr, Poccust
devyatova@iszf.irk.ru

THE CONNECTION BETWEEN SPRING STRATOSPHERIC CIRCULA TION VARIATIONS
AND THE SUMMER TROPOSPHERIC CIRCULATION IN THE NORT HERN HEMISPHERE

'E.V. Devyatova,?A.l. Ugryumov, V.I. Mordvinov, “E.K. Ulyanets,'L.A. Vasilyeva

Ynstitute of Solar-Terrestrial Physics SB RAS, iy Russia
Russian State Hydrometeorological University, ®tePsburg, Russia

B pa6ore ¢ nmomoripo koppensunonsoro merona 1o aanaeiv NCEP/NCAR Reanalysis 1950m0 2009rr. uc-
CJIeyeTCsl CBSA3b YCJOBUM LIUPKYJSIMU B BECEHHEH cTparocdepe ¢ BapHalMsSIMH BBICOTHI F€ONOTEHIMAIBHBIX I10-
BepxHocreii B cpeaneit (500r11a) u muxkueit (1000rIla) tponocdepe. PacueT u cpaBHeHHE KOPPEISLHOHHBIX MOJNICH
MIOCJIEIOBATEIILHO 32 PA3JIMYHBIC JACCATWIICTHS TI03BOJIMIIM BBIICIUTE B JOJITOBPEMEHHOM TMHAMUKE cTparocdepHo-
Tporoc(EepHBIX CBA3CH TPU MEPHOJA C PA3THYHBIM XapaKTEPOM KOPPEIMIMOHHBIX CBs3eil: mpubiusutensHo 1950—
1970rr., 1970-198Gr. 1 1980—-2009T. CTOUT OTMETUTH, YTO STH UHTEPBAJIBI XOPOIIO COBMANAIOT C TIEPUOIAMU
r7100aJIbHOTO TIOXOJIOAAHUS], CTAIIMOHAPHOTO X0/ia TEMIIEPATyphl M MOCJIEAHETO MOTETIICHUS.

Connection between the spring stratospheric citicmaconditions and the summer mid tropospheri®(BPa)
and low tropospheric (1000 hPa) heopotential hsightiations in the Northern Hemisphere is invedéd by cor-
relation method, using NCEP/NhCAR Reanalysis datdaHe 1950-2009 period. Calculation and compargfahe
correlation patterns step by step for differentadiss show that in the long-time «stratosphere-spipere» dynam-
ics there are three periods with different corietatcharacter: approximately 1950-1970, 1970-19& ¥980-
2009. Note, this three intervals is in a good agesg with periods of global cooling, stationary terature regime
and recent warming.
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APXUB KJIMMATHYECKHUX JAHHBIX WCRP CMIP-3
N BO3MOXHOCTH ET'O UCITOJIb30BAHUA
'0.C. Kouerkopa, 'E.B. /leBSITOBA, '‘BU. MopaBHHOB, 0.10. MapueHko, ’B.B. Betposa, %JL.H. Cu3ora

1I/IHCTI/ITYT cosiHeuHo-3eMHOM pm3uku CO PAH, Upkyrck, Poccust
2I/IHCTMTyT cucteM >HepreTuku uM. JI.A. MenentseBa CO PAH, Upkytck, Poccus
®lumuonoruueckuii uucruryr CO PAH, Upkyrck, Poccus, devyatova@iszt.irk.ru

THE WCRP CMIP-3 CLIMATE DATASET AND ITS AVAILABILIT Y
'0.S. Kochetkova,'E.V. Devyatova V.1. Mordvinov, ?0.Yu. Marchenko, ?V.V. Vetrova, °L.N. Sizova

Ynstitute of Solar-Terrestrial Physics SB RAS, by Russia
2 L.A. Melentyev Energy Systems Institute SB RASptgk, Russia
3Limnological Institute SB RAS, Irkutsk, Russia

B paGote naercs oncaHne apxXuBa KIMMAaTHYECKUX MYIbTUMOAEIbHBIX nanHeix WCRP CMIP-3 (WCRP CMIP3
multi-model dataset)o3nannoro B pamkax IIporpaMMbl 110 JHArHOCTHKE W CPABHEHMIO KIMMATHYECKUX MOJENEH
(Program for Climate Model Diagnosis and Intercorigos, PCMDI). ApxuB npeactapiser co0oi KOUICKIHIO MO-
JENIbHBIX PACUETOB IIPOIIIOTO, HACTOSIIETO M OyIyIero KiuMara 6ojiee 4eM ABYX JACCSITKOB MOJENel 0OIei MrpKy-
JAKMA aTMOC(EPBI ¥ OKEaHa HOBOTO MOKOJICHHS JIMAUPYIONINX MUPOBBIX IIEHTPOB B 00JNACTH MOJAETUPOBAHHUS OOLIEH
LUPKYJIAIAK aTMOChEPHI M KITMMara. B apXuBe IpeICcTaBlIeHbl pe3yIbTaThl MOAEIBHBIX PACUETOB JUI GOJIBIIOTO YUC-
JIa KJIMMAaTHYECKHX MEPEMEHHBIX (IaBJICHHs, TeMIEpaTyphbl BO3yXa, CKOPOCTH BETPa, KOJINYECTBA OCAJKOB ¥ MHOTHX
JPYTHX XapaKTEPUCTHK).

ApXWB MOKET MPECTABIITE HHTEPEC ISl HCCIISI0BaHM B 001aCTH O0IIeH MIUPKYISIIHKA aTMOC(EpsI, KIIMMaTHde-
CKOM M3MEHYHUBOCTH, JOJITOCPOYHOTO TIPOTHO3UPOBAHUS (HA TIEPUOIBI 10 HECKOIBKHX JCCATKOB JIET) HEKOTOPHIX Me-
TEOPOJIOTHIECKHX, THAPOJOTHICCKUX, ACTPOKIMMATHIECKAX XapaKTEPHUCTHK.

Anpec apxusa WCRP CMIP-3: http://www-pcmdi.linl.gov/ipcc/aboipcc.php

The aim of our work is to represent the WCRP CMIRBIti-model dataset (http://wwwpcmdi.linl.gov/
ipcc/about_ipcc.php) collected by Program for Clienodel Diagnosis and Intercomparison (PCMDI). €©8llis
climate model output from simulations of the pasesent and future climate more than 20 generetilaiion atmos-
pheric and ocean models from the major modelingecenThe simulation results for a large numbetliofiatic char-
acteristics (sea level pressure, geopotential teigir temperature, precipitation, etc.) is in @dIP3 archive.

The archive is of interest to researches of gemgnabspheric circulation, climatic changes and {timg meteorologi-
cal, hydrological, astroclimate forecasts.

CBS3b I''TOBAJIBHOM I'PO30BOM AKTUBHOCTH
N XAPAKTEPUCTHUK IIYMAHOBCKOI'O PE3OHATOPA

A.A. [lepeBAHHBIX

Tomckuiil rocynapcTBeHHbIN yHUBEpcuTeT, Tomck, Poccus
derevyanyh@mail.tsu.ru

CONNECTION BETWEEN GLOBAL STORM ACTIVITY AND CHARAC TERISTICS
OF THE SCHUMANN RESONATOR

A.A. Derevyannykh

Tomsk State University, Tomsk, Russia

B pabote npencTaBieHbl CE30HHO-CYTOYHBIE 3aKOHOMEPHOCTH TNI00AJIbHOW TPO30i aKTHBHOCTH U XapaKTepu-
CTHK IITYMaHOBCKOTO pe3oHaTopa. JlaHHbIe 10 TPO30BOI aKTHBHOCTH OBLIH MOJTydeHbI ciryTHUKOM TRMM, Ha 6opty
KOTOPOI'0 YCTAHOBJEH HaT4rK oToOpaxkenus monuuii (LIS), 3a naTunerHuii Bpemennoi nuarepsan (1997—2001rr.).
DTOT MaTYMK COCTOUT M3 OJoka (hOpMHUPOBaHHS M300paKeHUH, KOTOPBHIA ONMTHMHU3UPOBAH TaKUM 00pa3oM, 4TOObI
00HAPYKUTh U ONPEICINTh MECTOHAX0XK ICHHE MOJIHUK Ha muiomniagu 600%X600km mosepxuoctu 3emiu. Jatauk LIS
obmamaer 90%4i 3¢ hEKTUBHOCTBIO OOHAPYKEHMST MOJIHHK. J[aHHBIC TI0 XapaKTePHCTHKAM IITyMAaHOBCKOIO pEe30HATOpa
peructpupoBamuich B . Tomcke B neprog 1997—2011rr. [lokasaHo, 4TO C€30HHO-CYTOUHBIE pacHpEASNICHHs aMILTUTY/L
MEPBBIX YEThIPEX FAPMOHKK [ITYMAHOBCKOTO PE30HATOPA M KOJIMYECTBA MOJIHHMI UMEIOT CXOXKHIA XapaKTep.

In work seasonally-daily laws by a global thundems of activity and characteristizsymanosckoro the reso-
nator are presented. The data on storm activitybleas received by satellite TRMM on which board glage of
display of lightnings (LIS) for a five years' tinmgerval (1997-2001) is established. This gage ists1sf the block
of formation of images, which is optimized to findt and define a lightning site on the area (600X&0) surfaces
of the Earth. Gage LIS possesses 90 % efficienagetéction of lightnings. The data under charasties of the
resonator of schumman was registered in Tomsk 9742011 Is shown that seasonally-daily distribigiohampli-
tudes first four the resonator of schumman and tifyasf lightnings have similar character.
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BJIUAHUE KJIK 1 COHHEHHOﬁ AKTUBHOCTH HA MEXTOJOBYIO USMEHYNBOCTbD JAT
BECEHHEU NEPECTPOUKHU CTPATOCO®EPHOU IUPKYJIAILIUNA

1A.JO. KanyxuHna, EH. CaBeHKoOBa, R T. Mep3/siKoB, AN IToropeabuesn

YPoccuiickuii rocgﬂapCTBeHHLIﬁ ruapoMeTeoposiornyeckuii ynusepceurer, Cankr-IlerepOypr, Poccust
HHCTUTYT 2KCTIepUMEeHTaIbHOU MeTeopoioruu, OOHUHCK, Poccust
anakan@rshu.ru

INFLUENCE OF QBO AND SOLAR ACTIVITY ON INTERANNUAL VARIABILITY OF SPRING
TRANSITION OF STRATOSPHERIC CIRCULATION

A.Yu. Kanukhina, 'E.N. SavenkovaZ’E.G. Merzlyakov, *A.I. Pogoreltsev

'Russian State Hydrometeorological University, $tePsburg, Russia
?|nstitute for Experimental Meteorology, Obninsk,SRia

CrparocdepHas MUPKYISALNUS ONMPEICIAETCS TMHAMUYECKUMU U PaIUAllMOHHBIMHU TIpolieccaMu. Takue 3HaYMMEbIe
IMHAMHYECKHE XapaKTePUCTUKH cTpaTochepsl, Kak BHe3amHble cTtpartocdephsie norersienns (BCII) wan ce30HHBIC
M3MCHCHHS 30HAIBHOTO MOTOKA, OKA3bIBAIOT BIUSHHUE Ha BEPXHIOK aTMOCc(hepy MOCPEICTBOM YCUIICHUS IUTaHETap-
HBIX BOJIH. BeceHHss mepecTpoiika crparocepHOit IUPpKYIAINE 00yCIOBIeHa H3MEHEHNEM 3eHUTHOTO yria CoiH-
na. OTHAKO HACTYIUICHUEC BECCHHEH MEPECTPOUKH TAKXKE MOABEPIKCHO BIMSHUIO JHHAMUYCCKUX (PAKTOPOB. AHaM3
nanabix UK Met Office u NCEP/NCARMoka3an Hanmuyue CHWIBHONW MEXTOJOBOM M3MEHUYMBOCTH AT BECEHHEN Iie-
PECTPOUKH. 3a MOCIIEAHUE TOIbI YCUIIIIACH OTPUIIATEIIbHAS KOPPEISIIIHS aMILTUTY/I IUIAHETAPHBIX BOJIH C BOJIHOBBIM
gucyioM 1 W aT HacTyIJieHus: cTpatocepHOi MepecTporKu. B Tojpl, KOTOphIE COOTBETCTBYIOT BOCTOYHOH (haze
kBasuaByxieTHuxX konebanuii (KJIK), ykazaHHas KOppensiys YCUINBAETCS HanbOoJee 3HAYUTENILHO. BhIsABIIEH CTa-
THCTUYECKU 3HAYUMBINA 3P ekt 11i1eTHero coaHeuHOro MUKIa Ha CTPAToCHEPHYIO TeMIepaTypy M 30HAIBHBIHN T0-
ToK. B cBoro ouepens nepuon KK noasepxen Bnustauto 11-tetHero conmaeunoro nukia. lenpro paboThl sBiseTcs
HCCIICIOBAaHIE BO3MOKHBIX THHAMUYECKUAX NMPHYUH HAOII0JaeMOIl MEXKTOI0OBOH H3MEHIMBOCTH JaT BECEHHEH mepe-
CTPOMKH HUPKYISIUU CTPATOCHEPHI.

The stratospheric circulation is controlled by ediie processes as well as dynamical ones. Renlarkigh
namical processes in the stratosphere (suddestaric warmings - SSW, seasonal changes of tlaa rfhaw)
influence the upper atmospheric layers through ecdmment of planetary waves. The spring-time trammsibccurs
because of the seasonal change of the Solar zsmate. However, dynamical processes may consideediact the
behavior and time of breakup date. The analystatd assimilated in the UK Met Office and NCEP/NC#Rdels
shows that there exists a strong interannual viditiabf the spring-time transition date of theatwspheric circula-
tion. During the last years the negative correfati@tween SPW1 amplitudes and spring-time tramsitiate in-
creased significantly. This correlation slightlgiaases in years with easterly phase QBO. The drisgdar cycle is
statistically significant in stratospheric temperatand zonal winds. Period of QBO is suggesteoetonodulated
by the 11 year Solar cycle. The main purpose optlesent paper is to investigate the possible dicameasons of
observed interannual variability of the spring-tibreakup date.

OCOBEHHOCTH OJISI BETPA 1P TPOXOXKJIEHUM 3EMJIE CEKTOPHBIX T'PAHMIL
MEXIIJIAHETHOI'O MAI'HUTHOTI'O ITOJIA

A.A. Kapaxanss, I'.A. ’Kepebuos, B.A. KoBasnenko, C.U. Moaoabix

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

PECULIARITIES OF THE WIND FIELD AS THE EARTH PASSES THROUGH SECTORAL
BOUNDARIES OF THE INTERPLANETARY MAGNETIC FIELD

A.A. Karakhanyan, G.A. Zherebtsov, VA. Kovalenko, S.I. Molodykh
Institute of Solar-Terrestrial Physics SB RAS, Iy Russia

CMeHa CEKTOPOB MEKIUIAHETHOTO MarHUTHOTO mojisi (MMII) oka3bIBaeT BiMsSHHE HA MPOIECCH B MAarHUTOC(hE-
pe, HoHOC(Eepe U HIKHEH aTMoc(epe. PaccMOTpeHa peakiusi TOPU30HTANBHBIX COCTaBIsOMuX (U, V) BEKTOpa CKO-
POCTH Ha MPOXOXAeHHE CeKTOpHbIX rpanun MMII B mepuoj HU3KON reoMarHuTHOM akTHUBHOCTHU. IlokazaHsl oco-
OCHHOCTH MPOCTPAHCTBEHHOW CTPYKTYPHI MOJIS BETpa MPH Mepexoe 3eMid u3 omgHoro cekropa MMII B apyroit B
TEeYEHHE roJia.

The change of interplanetary magnetic field (IMEXters influences processes in the magnetosplere; i
sphere and lower atmosphere. We examined respdtise eelocity vector horizontal components ¥) to the pas-
sage through sectoral boundaries IMF during lowngggnetic activity. Features of the wind field sabsitructure
are shown for the period when the Earth is goinghfone IMF sector to another within a year.
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OCOBEHHOCTHU MPOCTPAHCTBEHHO-BPEMEHHBIX U3MEHEHUW TEMITEPATYPBI
INOBEPXHOCTH OKEAHA B IIEPNO/] I''TOBAJIBHOI'O NOTEIIJIEHUA

K.E. Kupnuenko, C.A. Moaoasix, B.A. KoBaneHnko

HuctutyT comneuno-3emuoint ¢usuku CO PAH, Upkytck, Poccust
kirgloba@mail.ru

PECULIARITIES OF SPACE-TIME VARIATIONS OF SEA SURFA CE TEMPERATURE
DURING GLOBAL WARMING

K.E. Kirichenko, S.I. Molodykh, V.A. Kovalenko
Institute of Solar-Terrestrial Physics SB RAS, iy Russia

[pencraBieHsl pe3yibTaThl aHANNW3a U3MEHEHHUI TeMIepaTypbl moBepxHocTd Muposoro okeana (TIIO) 3a me-
puoxn 1854-2009r. ITonmyueHo, 4To 3a aHanu3upyemsblii neprox rodanbHas TTIO n3MeHsnach HEMOHOTOHHO. Y-
TaHOBJICHO, YTO B TIepro1 r1odansHoro noteruierns B XX B. m3meHeHust TTIO B CeepHoM n KOxHOM TOTymapusx
3HAYUTENbHO pasindaroTcs. OOGCYKIAIOTCS BO3MOJKHBIC IPHYMHBI Takoro pasznmmuus. OTMedaroTcs IBa Ieprola
noreruieHust: nepseid —B 1910—-194Q., mpu a3trom TIIO B CeBepHOM MMOJIyIIAPUH BO3POCIa 3HAYUTEIBHO 00JIbIIE,
gem HOxnOM, BrOopoii — B 1976—1998r., xorma Habmoqanacek mojoxureabHas koppeasmus TIIO CesepHoro u
TOsxHOTO TIOMyITApHiA.

B mmenenusax TIIO B CeBepHOM moImyIiapyy BEISBICHB! OTYETINBBIC KBA3UIIEPHOIMIECKUE KOIeOaHUs Ha IHPO-
tax 30—60°c nepuonom oxosto 60 neT, KOTOpble HAMITYYIIMM 00pa3oM MPOSIBISIIOTCS B ATnaHTudeckoM okeane. O0-
CY’KZIaeTcsl pojib IMPKYJISILIMOHHBIX TIPOLIECCOB B aTMOC(epe 1 SHEprooOMeHa MexIy OKeaHOM, arMoc(epoil U CyIIeH.

Results of the analysis of changes of temperatiusesarface of global oceai$0) for the period of 1854—2009
are submitted. It is received, that for the analyzeriod globall' SO changed gradually. It is established, that during
global warming in XX century of chan@S0 in Northern and Southern hemispheres considerdifigr. The pos-
sible reasons of such distinction are discussed p&riods of warming are marked: the first — durir®10-1940
years, thus'SO in Northern hemisphere increased much more, tha®outhern one, the second — 1976-1998, in
this period positive correlation @iSO of Northern and Southern hemispheres was observed.

In changesl'SO in Northern hemisphere distinct quasi-periodictiiations are found out at latitude 30-60° with
the period about 60 years which are shown in tls¢ Wway in Atlantic ocean. The role of circulatingppesses in an
atmosphere and change of power between the ot¢eaatrhosphere and the land is discussed.

OLEHKA KIMMATHYECKUX YCJOBUI JJIISI ACTPOHOMMYECKHUX HABJIIOI[EHI/Iﬁ
o.c. KoueTkoBa, 20.10. MapueHko, A 1O. IlInxoBUEB

1I/IHCTI/ITYT cosiHeuHo-3eMHOM ¢um3ukn CO PAH, Upkyrck, Poccust
*Uucruryr cucrem sueprerukn um. JL.A. Menentsea CO PAH, Upkytck, Poccust
olgak@iszf.irk.ru

EVALUATION OF CLIMATIC CONDITIONS FOR ASTRONOMICAL OBSERVATIONS
'0.S. Kochetkova,?0.Yu. Marchenko, A.Yu. Shikhovtsev

Ynstitute of Solar-Terrestrial Physics SB RAS, by Russia
2 L.A. Melentyev Energy Systems Institute SB RAKutsk, Russia

ACTPOKIMMATHYECKHE XaPAKTEPUCTUKN BO MHOTOM 3aBHCST OT CTENEHU HECTAIIMOHAPHOCTH aTMOC(HEPHBIX MPO-
reccoB. [IpsMbIM ClIeICTBHEM TAKOW HECTAI[HOHAPHOCTH SIBJISIETCS ONTHUYECKAs] HECTAOUIILHOCTh 3€MHON aTMocde-
PBl B MHKDPO- M ME30MAacIITa0HOM JHMana3oHe, KOJIUYECTBO M IUIOTHOCTh OOJaYHOTO MOKPOBA B CHHONTHYECKOM
JranazoHe. B cBoro ouepesib, HECTAIIMOHAPHOCTh aTMOC(EPHBIX MPOIIECCOB 3aBUCUT OT BEJIMYUHBI M HEOHOPOIHO-
CTH pacrpe/ielieHUs] B IPOCTPAHCTBE KMHETHYECKON dHEPTrUH TeueHuil. B3auMocBs3b aTMOC(EpHBIX MPOLIECCOB HA
pa3HbIX BPEMEHHBIX W MPOCTPAHCTBEHHBIX MACIITA0aX MO3BOJISET HAJEATHCS UCIOJB30BATh AJISl POTHO3a aCTPOK-
JMMATUYECKUX YCIOBHUIl Pe3ysbTaThl IKCIIEPUMEHTOB C HCIIOJIb30BAaHUEM COBPEMEHHBIX MOJEei o0Iei UpKyIIs-
uu atMocdepsl. B paboTe npeacTaBieHbl pe3ysbTaThl PACUETOB M CXEMBI pacipeneieHuid 00JauHoCTH, (BIyKTya-
M OKa3aTesIs MPETOMIICHUS BO3/1yXa, KHHETUYECKON SHEPTUU aTMOC(EPHBIX ABHIKEHHUHN IS Pa3HBIX OapHUueCcKUX
ypoBHeii B arMocgepe. Pacuers! Beimonnensl Ha ocHoBe nanHbix NCEP/NCAR Reanalysidicnions3oBanue npemia-
raeMoi METOJIMKH PAOHUPOBAHUSI [TO3BOJIMIIO MOTYYUTh KPYITHOMACIITAOHYIO KAPTUHY pacIpe/ieeH s acTPOKInMa-
THYECKUX XAPAKTEPUCTHUK, BHIICIUTH PETHOHBI C HAMMEHBIITUMU 3HAUCHUSIMU (DITYKTYyaIMil OKa3aTessl IPEIOMIICHHSL.

In many respects astroclimatic characteristics dems atmospheric processes nonstationarity. Tladl-scale

and meso-scale atmospheric optical instability, @amb@nd opacity of cloud fields are a direct consege of such
nonstationarity. In turn, the nonstationarity of #titmospheric processes depend on spatial distrbat the kinetic
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energy of atmospheric flows. The relationship betwéhe atmospheric processes at different tempmclspatial
scales gives us hope to use the results of theajeatenospheric circulation model simulations floe astroclimatic
conditions forecast. Using NCEP/NCAR Reanalysigdate demonstrate the spatial patterns of clousljresnos-
pheric refractive index fluctuations and atmosphélaws kinetic energy for the different verticah@spheric levels.
These patterns analysis and comparison allow seslézt the areas with most favorable astroclinwatiwitions.

KOJIEBAHUS BOJHOCTH B BACCEMHE PEKU CEJIEHTT
N JOJTIOBPEMEHHBIE UBMEHEHU XAPAKTEPUCTUK
OBIIEN HUPKYJIAAIUU ATMOC®DEPBI

'0.10. Mapuenko, °0.C. KouerkoBa

1I/IHCTI/ITZyT cuctem sHepretuku uM. JI.A. MenentreBa CO PAH, Upkyrck, Poccust
Wucturyt conneuno-3emuor puznku CO PAH, Upxkyrck, Poccus
olgayumarchenko@gmail.com

VARIATIONS OF WATER CONTENT IN THE SELENGE RIVER BA SIN
AND LONG-TERM CHANGES IN CHARACTERISTICS OF THE GEN ERAL
ATMOSPHERIC CIRCULATION

'0.Yu. Marchenko, ?0.S. Kochetkova

'L.A. Melentyev Energy Systems Institute SB RASptEk, Russia
?|nstitute of Solar-Terrestrial Physics SB RAS, iy Russia

HccnenoBanbl konebanus croka peku CesleHrH B JISTHUE MECSbI [0 ITAHHBIM IHAPOJIOTMYECKOH CTaHIIUK pa3besia
Mocrosoii (3ambikaromuii cteop) 3a nepuox ¢ 1934mno0 2010r. M3ydeHsl CBSI3H JOITOBPEMEHHBIX KOJIEOaHHI CTOKA
CeJleHrM ¢ XapaKTePUCTHKaMH 00IIel HupKyysinuy atMochepsl. BoisiBieHo, uro 8 1975r. nponsonio HapyieHue
OJIHOPOJTHOCTH Psifia JICTHUX PacxoloB Boasl peku. [lepuoabr 1934—19751 1976—-2009T. 3aMEeTHO OTIIMYAIOTCS IO
ammutyae kojebanuii. ccnenoBanusi MOKa3aid, YTO M3MEHEHUE aMILIUTY (bl OBLIO CBSI3aHO C YBEJIMYEHHEM Yac-
TOTBI TOSBJICHHS AHOMAJIHMI JIETHUX aTMOC(HEPHBIX 0CaJKOB. BO3MOXKHBIMU MPUYUHAMU TOSIBIICHUSI TAKUX aHOMa-
JIMA MOTYT OBITh U3MEHEHHsI BIIArOCOJIEPIKAHMS M YCIIOBUH BBINIAJICHUS BJIard B paccMaTpuBaeMoM Oacceiine. Jlon-
TOBPEMEHHbBIC U3MEHEHHsI TOPU30HTAIBHBIX MOJICH BETPa, a TAKKE CPEJHEHl W BUXPEBOW KHHETHYECKOW IHEPTUU
MOJITBEPKIAIOT ITO MPEIIOI0KCHUE.

Variations of water content in the Selenge Rivesithén the summer months, using the hydrologicabreing
station Mostovoy (outlet) data for the period 193310, are investigated. The connections betweefotigetime
variations of the Selenge water content and themmtmospheric circulation characteristics atglisd. It was
revealed, that the broken of the water contenesdromogeneity had happened in 1975. The wateembwariation
amplitudes are very different in the periods 193¥5Land 1976-2009. This difference provides byirthesase of
the summer precipitation anomaly. Probably, thengka of the specific humidity and the rainfall citiohs in the
Selenge basin can be reason of such anomalies-timmagchanges of the horizontal wind, mean and dddgtic
energy confirm this assumption.

HNEJEHTI'AIIMUOHHBIE HABJIIOJEHUA 3A T PO3OBOI7[ AKTHUBHOCTBIO HA KAMYATKE
B IIEPUO/J 23 1HUKJIA COJIHEYHOU AKTUBHOCTHU

A.H. Meabnukos, I''U. Ipy:xxun, H.B. UepneBa

HMHCTUTYT KOCMOPHU3NIECKUX UCCIIeIOBaHUM U pacpocTpaneHus paaunoBonH IBO PAH, ITaparynka, Poccus
mukamol@yandex.ru

APPLICATION OF DIRECTION-FINDING TO OBSERVE THUNDER STORM ACTIVITY IN
KAMCHATKA DURING SOLAR CYCLE 23

A.N. Melnikov, G.I. Druzhin, N.V. Cherneva
Yu.G. Shafer Institute of Cosmophysical Research/gronomy SB RAS, Yakutsk, Russia

PaccMaTpHBalOTCS TPO30BbIE Pa3psiibl, 3apErHCTPUPOBAHHbIC B MyHKTe Habmonenus «[laparynka» (Kamuarka)
¢ npumenenuem OHY-nenenratopa, perucrpupyromiero rpo3sl Ha paccrosauu 10 4000kmM, a Takke UX CyToYHast
MHTCHCUBHOCTh M a3UMYTANBHOE pacipenencHue. Jlanupie, momydeHHble ¢ nomonipto OHY-nenenraTopa, cpaBHU-
BaJIUCh C JIaHHBIMH MHPOBOW CETH CTaHIWK MO ompeneneHuto Mecropacmonoxkenus rpo3 WWLLN. IIposeneno
CpaBHEHHE 3aBUCUMOCTEH KOJMUYECTBA THEH ¢ TPO30H B roy M uncia npuHnMaeMbix OHY-meneHraTopoM H3mydeHHiA ¢
YUCIIOM COJIHEYHBIX IIITEH 3a mepro]] 2340 CONHEYHOro Hukia. Koppemsinuy MexIy MeTeopoJIOrHueCKUMH JTaHHBIMH,
TIpeaocTaBIeHHBIME [ napomeTeocTyk60i KamaaTckoro kpast, KOJMIECTBOM JHEH ¢ TPO30M U YKCIIOM COJTHEYHBIX IATCH
He oOHapyxeHo. [leneHranMoHHbIe HAOMIOCHNS TIOKa3allk, YTO Ha (a3e claia COJHEYHONW aKTHBHOCTH HAOJIONAIOCH
MaICHUE CPEIHETO KOIMYCSCTRBA IPHHATHIX U3IIyUCHHI OT rPO30BbIX pa3psaoB B eprox ¢ 2001mo 2009r.
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We consider the thunderstorms registered at “Pakatusite, Kamchatka, which were observed visuafig by
the means of VLF direction-finder registering tharstorms at the distance up to 4000 km. Azimutksitidutions
and intensities of thunderstorm discharges receie®LF direction-finder were compared with the alaf world
station network for detection of thunderstorm lamatWWLLN. We compared the dependence of the nunaber
days with storms per year and the amount of stadlfation received by the VLF direction-finder witie number
of sunspots for the period of the 23d solar cy€lee data from Hydrometeorological service of Kantkaskrai
showed the absence of correlation between the nuailtays with storms with the number of sunspbisection-
finding showed that at the phase of solar actidiggay, within 2001 to 2009, decrease of the aveaageunt of
received radiation from thunderstorm discharges ateerved.

MOJEJIb I[TPOXOXKJIEHUSA COJHEYHOM PAJIUAIIUA YEPE3 BEMHYIO ATMOC®EPY
0O.B. MuxaiijoBa

WHCTUTYT MOHUTOPUHIA KIIMMaTH4ecKuX U 3xonorudeckux cucteM CO PAH, Tomck, Poccust
0.v.m.70@yandex.ru

MODEL OF SOLAR RADIATION PASSAGE THROUGH THE EARTH' S ATMOSPHERE
O.V. Mikhailova
Institute of Monitoring of Climatic and Ecologic8lystems SB RAS, Tomsk, Russia

JetlicTBre 3eMHOH aTMoc(epsl TaKOBO, YTO B OOLIEM MHTETPaIBLHOM IOTOKE JyducToi sHeprun CoiHIa y mo-
BEPXHOCTH 3eMJI Pa3IUIHbIE YIACTKH CIEKTpa U3MydeHUs 3aHUMAIOT 000CO0JICHHBIE MeCTa, YTO 00YCIIOBIIEHO UX
crnerdryeckuMu cBoiictBamu. B paboTe nokazaHa MaremMaTHyeckasi MOAEIb IPOX0XKIACHHUS COTHEYHOTO M3ITyIEeHUS
B HH(paKpacHO# 00IacTH CHEKTpa, B TOM YHUCIIE U pacyeT MHTEHCHBHOCTHU MOTOKOB MpsiMoi paanarmn. ConmocTas-
JICHBl MOJCNBHBIE JaHHBIE C PealbHBIMU JKCIEPHMEHTANBHBIMH JaHHBIMU. B pacueTre MCIIONIB30BAJIMCH CETEBBIC
TEPMODJICKTPUIECKNE aKTHHOMETPH M IMHPAHOMETPHL. B 3KcriepuMeHTe Ui BBIACICHHS CHEKTPAIBHOTO ydacTKa
0.8—3.6MKkM TepMoOaTaper NepeKpPHIBATUCEH IIIOCKUMHU U MOIYCHEpHIECKUME CTEKISHHBIME QuibTpamu. ['pamyn-
POBKa puOOPOB OCYIIECTBIsLIAch 1Mo nuprearnomerpy Ne 569. IIpu 3TOM KOHTPOJIBHBIN U MPOBEPSIEMbI IPHOOPHI
MEPEKPHIBANKUCH HICHTUYHBIME (ibTpamMu Mapku MKC-3. TakuM 00pa3oM, BCs U3MEpEHHAs paaualys, MOTydeH-
Has 110 MOJIENIH M B OKCIIEpUMEHTE, ObLIA MpHBeaeHa K MexIyHapoIHOM muprenmoMeTprdeckoii mkaixe (MITL)-56.

Action of terrestrial atmosphere is that that ie tieneral integrated stream of radiant energy ®fStin at an
earth surface various sites of a spectrum of rafidbke the isolated places that is caused by dpeicific proper-
ties. In work the mathematical model of passagsunilight in infra-red area of a spectrum, includaajculation
intensity of streams of direct radiation is showhe data is compared with real experiments. Inutalion were
used network thermoelectric solar radiation insente and pyranometers constructions. In experifteralloca-
tion of a spectral site 0.8—3.5 microns of the ieibattery were blocked by flat and hemispheridasg filters.
Graduation of devices was carried out on pyrheliemg 569. Thus control and checked devices were blobked
identical filters of mark IKS-3. Thus, all measumeadiiation received in model and experiment has lee Interna-
tional pyrheliometrical scale.

SMIUPUYECKOE UCCIIENOBAHUE U MATEMATUYECKOE MOJEJTUPOBAHUE
PACITPOCTPAHEHUSI HU3KOYACTOTHBIX ATMOC®EPHBIX BOSMYIIEHUU
B 3UMHUU NEPUOJ

O.A. O3no6uxuna, B.. Mopasunos, E.B. [lepsaToBa

WHcrutyt conneuno-3emuo pusnku CO PAH, Upkyrck, Poccus
devyatova@iszf.irk.ru

EMPIRICAL INVESTIGATION AND MATHEMATICAL MODELING
OF WINTERTIME LOW-FREQUENCY ATMOSPHERIC DISTURBANCE S

0O.A. Oznobikhina, V.I. Mordvinov, E.V. Devyatova
Institute of Solar-Terrestrial Physics SB RAS, iy Russia

B paGote mpoBeacHBI 3MIIMPUYCCKOS HCCICIOBAHUE W MATEMAaTHYCCKOE MOJCIMPOBAHUE MPOCTPAHCTBCHHOM
CTPYKTYpPbI U JMHAMHUKH 3MMHHX HU3KOYaCTOTHBIX BO3MYILEHHH B cTparocdepe u Tpornocepe, OTBETCTBEHHBIX 3a
BO30YKICHHE KPYTUIBHBIX KOJICOaHUI — BapHallUii MHTCHCUBHOCTH CPEIHE30HAIBHOTO MOTOKA C BPEMEHHBIM Mac-
mrrabom 15-30cyT, pactpocTpaHsoMmMXCs BAOIb MepuanaHa. HeKoTopsie 0COOCHHOCTH PaclpOCTPAHEHUSI HU3KO-
YaCTOTHBIX BO3MYILCHHI BEISIBICHBI C IOMOII[BIO METO/Ia OJJHOTOYCYHBIX KOPPEIISALUI CO CIBUTOM BO BpeMeHH. Jis
MO/ICTTMPOBAHUSI HU3KOYACTOTHBIX BO3MYILCHUH U KPYTHJIBHBIX KOJIeOaHHUH MCIIOJb30BaHa JIMHEApU30BaHHas 6apo-
TPOIHAsE KBa3UreoCTpoduueckas Moaeab. MoJebHbIC HICTOYHUKH BO3MYILIECHUI COOTBETCTBOBAIN TUHAMUKE aHO-
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MaJni, BBIJICIICHHBIX B cTpaTtocdepe u Tpornocdepe ¢ MOMOIIBI0 METOa OJHOTOYCYHBIX KOPPEISALUi C BpEeMCHHBIM
capuroM. B pesynbraTe pacyeToB OBUIH BOCIIPOU3BEICHBI OCHOBHBIC 0COOCHHOCTH SMITUPUYCCKUX HU3KOYACTOTHBIX
BO3MYIICHHAHN M PACCUYUTAHBI KPYTHIIBHBIE KOJICOAHHs, XOPOIIIO COOTBETCTBYIOIINE HAOIIOJAEMbIM.

The spatial structure and dynamics of the wintextlow-frequency stratospheric and tropospheriaudisinces
responsible for excitation of the torsional ostidlas (zonal-mean zonal wind variations with thedscale 15-30
days which propagate along meridian) are investjatising empirical method and mathematical modelithe
main features of the low-frequency disturbancepagation and dynamics were revealed, using lagledion empirical
method. The linearized barotropic quasi-geostroptudel was used for low-frequency disturbancesensibnal oscilla-
tions simulations. The model disturbance sourcegsponded to disturbance dynamics revealed itrépesphere and
stratosphere by empirical lag-correlation methos.aAresult, the main features of the empirical fimguency distur-
bances were simulated and torsional oscillationsageresponding by empirical one were calculated.

3KCHEPUMEHTBI C BAPOTPOITHOM KBASUTEOCTPO®HUYECKOM MOJIEJIBIO IUPKYJISIIANA
O.A. O3no6uxuna, B.U. Mopasunos, E.B. /lepsiToBa

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

EXPERIMENTS WITH A QUASI-GEOSTROPHIC BAROTROPIC MOD EL OF CIRCULATION
0O.A. Oznobikhina, V.l. Mordvinov, E.V. Devyatova
Institute of Solar-Terrestrial Physics SB RAS, Iy Russia

HUccnenoanus, BeinosnHeHHsie B 70—80e rr. XX B., HOKa3anyu BHICOKYIO 3()()EeKTHBHOCTH HPOCTHIX KBa3UI'€OCT-
potuueckux 6apoOTPONHBIX MOJEIEH MPHU BOCIIPOU3BEICHUN CTPYKTYPHI CTALMOHAPHBIX BOJIH B aTMocdepe 3emiH,
a TaKkXKe HU3KOYACTOTHBIX BO3MYIIEHHH, OOYCIIOBJIEHHBIX 0apOTPONHON HEYCTOMYMBOCTHIO 30HAJIBLHOTO IMEPEHOCA.
MBI NpeAnoIoKWIN, YTO 3TO HPUOINIKEHHE MOYKHO HCIIOJb30BaTh M Ul aHAJIM3a HEKOTOPBIX KBAa3HPETYJSPHBIX
sBIeHUH B atMocdepax 3emun 1 ConHIA, B YaCTHOCTH, JJIsl OOBSICHEHHST KBa3UABYXJIETHUX KosebaHui Ha CoHIe,
KPYTHJIBHBIX KojieOanuii B atMocdepax 3emun u Conna. [IpoBeieHHbIE HAMU YHCIICHHBIE SKCIIEPUMEHTHI 1T0Ka3a-
JH CHIBHYIO 3aBHCHMOCTB CTPYKTYDPBI CTALIMOHAPHBIX BOJH M OEryIIMX BO3MYIICHHH OT XapaKTEPUCTHK CPEIHEro
MOTOKa, ITOJI0KEHUSI HCTOYHUKOB U IPYTHX IapaMeTpoB.

The investigations which was realized in 70-80-gerr20" century showed high efficiency of the simple quasi
geostrophic barotropic models for reproducing tinecture of the atmospheric stationary waves amdftequency
disturbances caused by barotropic instability afatdlow. We supposed that this approximation carubed also
for the analysis of some quasi-regular events énattmospheres of Earth and the Sun (in particfdaexplanation
the quasi-biennial oscillations on the Sun andtthisional oscillations in the atmospheres of Eantd the Sun).
The results of our numerical experiments showeshgtdependence of the structure of stationary wawudstravel-
ing disturbances on the characteristics of the nflean source location and other parameters.

OIEHKA BO3MYIIEHU MEPEMEHHOI'O TEOMATHUTHOT'O MOJIA
P NPOXOXKJAEHUUN ATMOC®EPHBIX ®POHTOB MOIIHBIX IUKJIOHOB

C.A. Koaecnuk, M.B. IIukaaos

Tomckuil rocyrapcTBeHHBIN yHUBEpcuTeT, Tomck, Poccust
pikalov@mail.tsu.ru

ESTIMATING PERTURBATIONS OF ALTERNATING GEOMAGNETIC  FIELD WITH
ATMOSPHERIC FRONTS OF POWERFUL CYCLONES PASSING THR OUGH

S.A. Kolesnik, M.V. Pikalov

Tomsk State University, Tomsk, Russia

MexaHmsM TpaHcpopMaIi aKyCTHYECKHUX KoleOaHWH WH(Pa3BYKOBOTO IHANa30HAa B BapHallMd KOMIIOHEHT
TE€OMAarHUTHOTO TIOJISI COCTOWT B CIenyromeM. AKycTHdeckne KojaeOaHus HHPPa3BYKOBOTO THAla30Ha, TeHEpUpye-
MBI€ aTMOC(EPHBIMU IUKIOHAMH, JOCTHTAsl BRICOT HIDKHEW MOHOC(EPH!, MIPUBOIAT K MOSIBICHHUIO MTEPHOINICCKUX
M3MEHEHHUHU 3JEKTPOHHON KOHIEHTPALUH B TI0JI€ BOJHBI, KaK CICICTBHE — MEPHOANICCKH MEHACTCS MPOBOJUMOCTD
mwra3Mel. [leproandeckre KojxeGaHWS MPOBOAUMOCTH HPUBOIAT K MOIYJSIMHA HOHOC(HEPHBIX TOKOB Ha YacTOTE
(qacTorax) akyCTHYECKOTO BO3ICHCTBUs. Bo3HMKIINE B HOHOCHEPHOM TTa3Me TepEeMEHHbBIE TOKH Jajiee SIBIISIOTCS
MPUYHHON MEPHOINICCKUX KOJIeOaHH MAarHUTHOTO ITOJIsT 3EMIIH.
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The mechanism of transformation of acoustic fluttues of an infrasonic range in a variation a congrg of a
geomagnetic field consists in the following. Theastic fluctuations of an infrasonic range genefrdig atmos-
pheric cyclones, reaching heights of the bottonogmiere, lead to occurrence of periodic changeseufronic
concentration in the field of a wave, as consegeienconductivity of plasma periodically changegidric fluctua-
tions of conductivity lead to modulation of ionospic currents on frequency (frequencies) of acousfiuence.

The alternating currents which have arisen in iphesic plasma are at the bottom further of perididictuations of
a magnetic field of the Earth.

CTPATOC(DEPHO-TPO[[OCd)EPHOEJS3APIMOI[EﬁCTBPIE
BO BPEMSI BECEHHEHN NEPECTPOUKH HUPKYJISIHUA

E.H. CaBenkoBa

Poccwuiickuii rocyapcTBeHHBIN rUApoMeTeopoiornieckrii yausepcurtet, Cankr-IletepOypr, Poccus
savenkova.en@mail.ru

STRATOSPHERE-TROPOSPHERE COUPLING DURING
THE SPRING BREAKUP OF CIRCULATION

E.N. Savenkova

Russian State Hydrometeorological University, 8tePsburg, Russia

Ksaswucrarmonapssie miaderapusie BoiHbl (CIIB) UrparoT BaXXHYIO pOJib B THHAMHKE CTPAaTOC(epsl B TCUCHUE
3UMHHUX MECALEB M BECCHHEro nepexonHoro mepuona. [Ipu cnadeix CIIB Ha HiKHel rpanuie (B HUKHEW cTparto-
cdepe) BO3MOKHO YCTOMUMBOE COCTOSHHE, B TO BPEMS KaK yCUIIEHHE HEJIMHENHOrO B3anMoeiicTteus mexay CIIB u
CpeHE30HAIbHBIM MTOTOKOM BEJIET K HEpPETYJSIPHBIM KOJICOAHHSM aMIUIUTYZ BOJH M MHTEHCHBHOCTH cTparocdep-
HOW CTPYHM — TaK Ha3bIBaeMbIM cTpaTochepHbiM BacumwumamusM. Eme Oonbmiee ycunenue B amrumaryaax CIIB Ha
BBICOTax cTparocdepbl MOXKET NPUBECTH K OM(ypKaIMiIM OT OCHMIIIMPYIOIIETO0 K XaOTUYHOMY XapakTepy M K pas-
BUTHIO BHE3aNHbIX cTparochepusix morermienuit (BCIT). Ecian 3T cOOBITHS CIIy4alOTCs B TEUEHHE TTOCIETHUX 3UM-
HHUX MECSIEB, cTparocepHasi TMPKYJISLMS IEPEXOUT B JIETHUH PEXHUM U MBI HAOJII01aeM PaHHIOI BECEHHIOIO I1e-
pecTpoiiky. Poib HU3KOYACTOTHBIX OETYIINX TUIAHETAPHBIX BOJH (TaK HA3BIBAEMBIX HOPMAIBHBIX CTPATOC(HEPHBIX
MOJ) HCCIIEIYeTCsl B MOJEIH CpeaHeH 1 BepxHel aTMocdepsl. [lokazaHo, YTO MEKromaoBasi U3MEHYMBOCTh JaT Be-
CEHHEH MepecTPOHKN MOXKET OOBICHATHCS HHTEPEPEHITIEH OETYINX U CTAIMOHAPHBIX IUIAHETaPHBIX BOJH.

Quasi-stationary planetary waves (SPWSs) play aroitapt role in the stratospheric dynamics durire whnter
and spring-time transition months. For a weak SRW¥¢ifig at the lower boundary (in the lower stratuse) a
steady state is possible, whereas for larger fgrtie nonlinear interaction between the SPWs arahrflew leads
to irregular oscillations of the wave amplitudesl amensity of the stratospheric jet, the so-cafiedtospheric vac-
illations. Further increase in the amplitudes ofA&Pat the stratospheric heights can provide ther¢dations from
oscillating to chaotic solutions and to developntet sudden stratospheric warmings (SSW). If tles®mts hap-
pen during the later-winter months, the stratospharculation reverses to the summer regime andhbserve the
early spring-time transition date. The role of ln@guency travelling planetary waves (the so-cafiedmal atmos-
pheric modes) is investigated with the middle apden atmosphere model. It is shown that interanvaidbility of
the spring breakup date can be explained by thefénence of travelling and stationary planetaryesa

COBPEMEHHBIE U3MEHEHMS KIUMATA HA BAMKAJIE
N OUPKYJSIOUA ATMOC®EPHI (1950-2008T.)

JI.H. Cu3oBa

Jlmmuonornueckuit mactutytr CO PAH, Upkytck, Poccus
Sizova@lin.irk.ru

RECENT CHANGES OF CLIMATE AT LAKE BAIKAL
AND ATMOSPHERIC CIRCULATION (1950-2008)

L.N. Sizova
Limnological Institute SB RAS, Irkutsk, Russia

M3meHeHus Temrmiepatypbl Bo3ayxa Ha baiikane B XX—Hadane XX| BB. COOTBETCTBYIOT X0y TNIOOATLHOM TeMITepaTy-
pol. TloTennenue nporcxoauT BABoe ObICTpee, YeM B CpEeIHEM JUIS 36MHOTO IIapa, HHTEHCUBHEE 3UMOW U BECHOM, 4eM
JIETOM U OCeHbI0. B M3MeHEeHHH TeMrepaTypbl BO3AyXa HaOIIOJAI0TCs 3HAYNTEbHbIC aHOMAITHH, CBSI3aHHBIE C KOJe0a-
HUSIMH KPYITHOMACIITAOHOW aTMOC(EPHON HUPKYIALMH. DTH IPOLECCHI MPUBOIT K 3HAYUTEILHBIM KOJICOAHHUSM APYTHX
KIIMMATUYECKUX XapaKTEPUCTHK, BIMSIOIMIMX Ha COCTOSIHME SKOCHCTEMbI o3epa baiikan. YpaBHEHHS MHOKECTBEHHOMH
perpeccu, yYuThIBarOLIME CBsI3b xapakTepucTik ¢ uuaekcamu Northern Hemisphere Teleconnection Patteri®50—
20081T., aneKBaTHO ONHMCHIBAIOT KOJICOAHMS CE30HHOM M FOMOBOM TEMIICPATYPhl M BJI&)KHOCTH BO3IyXa, TOMOBBIX aTMO-
cepHBIX 0CaZKOB M CKOPOCTHU BETpa, JMHAMHKA KOTOpbIX Xapaktepusyercs uninekcamu AO, NAO, SCANDu EA.
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Changes in air temperature at Lake Baikal in the-&@a¢ly XXI century correspond to global air tempera
course. Warming occurs twice as fast as the avefiagine entire globe it is more intensive in wintgnd spring
than in summer and autumn. Significant anomalieso@ated with fluctuations of large-scale atmosjgher
circulation are observed in air temperature vamti These processes result in significant flurinatand other
climatic parameters that affect the ecosystem sifittake Baikal. Equations of multiple regressidaking into
account the relationship of characteristics wittidgas of Northern Hemisphere Teleconnection Patteri950-2008
adequately describe the seasonal and annual sasgaith temperature and humidity, annual precipitatind wind
speed. Such indices as AO, NAO, SCAND and EA plaigaificant role in changes of these parameters.

AHAJIU3 BOCIIPOU3BEJEHUS TYPBYJIEHTHOCTH
C IOMOIIBIO ME3OMACHITABHON MOJAEJIN JTUHAMUKA ATMOC®EPbBI

M.M. CmupHoOBa

MockoBckuit rocynapcTBeHHbIN yHuBepcuret uM. M.B. JlomonocoBa, Mocksa, Poccust
marjal702@gmail.com

ANALYSIS OF TURBULENCE REPRESENTATION ACCORDING TO
MESOSCALE ATMOSPHERIC MODEL

M.M. Smirnova
M.V. Lomonosov Moscow State University, Moscow, Bias

OnucaHue MOTPAHUYHOTO CJI0sI aTMOC(EPBl B ME30MACIITAOHBIX MOJCISIX TUHAMHKH aTMOC(Epbl OCHOBAHO Ha
UCTOJIB30BAHUH PA3JIMYHBIX MapaMeTpHU3aluil TYpOyJICHTHOCTH, XapaKTePHU3YIOUIMXCS DPAa3IUYHBIMU CHOCOOaMHU
3aMBIKaHUs yPaBHCHUU ISl TYpOYJICHTHBIX MyJbcanuid. B CBsI3M ¢ 3THM OBLT MPOBEJICH aHAIM3 BOCHPOHM3BEIACHUS
Mojenu TypOynentHo# kunerndeckoil sueprun (TKE). J{is omleHKH KauecTBa BOCIPOU3BEAEHHS 110 MO TypOy-
JICHTHBIX XapaKTEPUCTUK HCIIOIh30BAJIUCH NAHHBIC BBICOKOYACTOTHBIX YIBTPA3BYKOBBIX aHeMomeTpoB USA-1 u
JTAHHBIC MOHOCTATUYECKOro JoruiepoBckoro conapa JIATAH-3, ycTaHOBICHHBIX Ha KpbIlie (GU3NIECKOTO (aKyIb-
teta MI'Y u Ha 3BeHuropoackoit HaydHo ctaHiuu MDA PAH. PacueTsl METEOPOIOTHIECKHX MOJICH OCYIIECTBIIS-
muck ¢ momonisio Mogenn WRF-ARW. Jiis pacdetoB Obiia BeIOpaHa 00JIacTh, BKIFOUYAIONIAs B CBOCH IEHTPAITBHON
YacTH BCE TOYKH, [UIsl KOTOPBIX AOCTYIHbI JaHHbIE U3MEPEHHUH, 1 UMEIOIIast IIPOCTPAHCTBEHHOE Pa3pelieHre 2 KM.
brimm moctpoensr amnupudeckue GyHkinuu pacnpenenenns TKE, npoananmsupoBan ee cyTouHbId x01. CpaBHEHHE
ITOKA3aJI0 JOCTATOYHO 3HAYUTEIbHBIC pacXoxaeHus. OTaenpHo ciaexyer oTMeTuTh ToT dakt, uto TKE B ropoze u 3a
TOPOZOM 10 H3MEPEHHSAM Pa3IMuaeTcs Topasio B OOIBIICH CTEIIeHH, YeM B MOJIEITH.

Atmospheric boundary layer description in mesosasit®spheric models is based on various turbulpacam-
eterizations, which use different schemes for caimguurbulent mixing. This require analysis of ikpresentation
in model and thus it was carried out in this wdgstimations of turbulent kinetic energy (TKE) wedrased on
measurements by high frequency ultrasonic anemométSA-1 and by monostatic doppler sodar LATAN-3,
mounted on Faculty of PhysicsMSU and ZvenigorodisialAPh RAS. Mesoscale model used for this stigly
WRF-ARW. Model domain include all points in its ¢ext part and has horizontal resolution of 2 knstritbution
functions of TKE were calculated, its diurnal cyelas.Comparison showed many disagreements. Itdheuhoted
TKE has more differences between urban and ruea Br measurement data than in model data.

ONIPEJEJIEHUE ITAPAMETPOB OBJIAYHOCTHU U 30H OCAJKOB
IO JAHHBIM JTUCTAHIIMOHHOI'O CITYTHUKOBOI'O 30H/IUPOBAHUA

E.H. CyTbipuna

WucTuTyT comueuno-3emuoin pusmku CO PAH, Upkyrtck, Poccust
ensut@rambler.ru

DETERMINATION OF CLOUDINESS PARAMETERS
AND PRECIPITATION ZONES WITH SATELLITE REMOTE SENSI NG DATA

E.N. Sutyrina
Institute of Solar-Terrestrial Physics SB RAS, Iy Russia

[IpumeHeHne CIyTHUKOBON MH(OpPMAIMK B YCIOBHIX Pa3peKCHHON CETH METEOPOJOTHYECKUX CTAHIUN TTO3BO-
JsIeT MONYyYUTh HAMHOTO 0ojiee IIOJHOE NPEACTAaBICHHE O MPOCTPAHCTBEHHO-BPEMEHHOM DPACIPEAEICHUH MOJeH
METEOPOJOTHYECKUX JIEMEHTOB. 3HAUUTENbHBI 00BbEM JaHHBIX, MOCTYNAOMHUX C HOJIIPHO-OPOUTAIBHBIX METEO-
POJIOTHYECKUX CIYTHHUKOB, EJaeT aKTyalbHOW 3aady pa3padOTKU PEerHOHAJIbHBIX AJITOPUTMOB, 00eCIeYHBAIOIINX
ABTOMAaTHYECKOE paclo3HaBaHUE aTMOC(EPHBIX SABICHUIT B 0OJAYHOCTH M MO3BOJIIONINX ABaTh KOJINYCCTBEHHYIO
OLIEHKY X WHTEHCHBHOCTH.

ABTOpOM pa3paboTaHbl PErHOHATBHBIC AIrOPUTMBI TeMaTuueckoi obpabotku qanHpix AVHRR/NOAA, mo3so-
JISIFOLIME ONPENIENATh 3HAUCHHsI HEKOTOPBIX METEOPOJIOTHYECKUX apaMeTpoB Ha TeppuTopun MpkyTckoit oGnactu
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M0 SAPKOCTHBIM XapaKTEPHCTHUKaM OO0JIa4HOTO TMOKpoBa. K 3TUM mapamerpaM OTHOCATCS TeMIlepaTypa W BBICOTa
BEpXHEH TrpaHuIBl 00JaYHOCTH, BUA 00IaYHOCTH, TOJI0KEHNE 30H OCAAKOB, KOJIMYECTBO OCAIKOB H T. [I.

Under certain conditions of the rare network of tea-stations the application of satellite datawd us to ac-
quire much more entire conception of spatio-temipdistribution of the fields of meteorological chaters. Huge
volume of data, received from polar-orbiting weatbatellites, makes the task of the developmenegibnal algo-
rithms, supporting automated recognition of atmesggiphenomena of cloudiness and permitting itsrisity quan-
tification, actual.

Regional algorithms of thematic AVHRR/NOAA data pessing, based on the use of brightness paranudters
cloudiness and allowing us to estimate values pfesmeteorological characters over Irkutsk regi@vehbeen de-
veloped by author. Among these characters are teriyve and altitude of the upper boundary of cloads, kinds
of cloudiness, precipitations zones locations,fadlinetc.

CPABHUTEJIbHBIN AHAJIN3 CIIYTHUKOBBIX JJAHHBIX 110 KOJTUYECTBY OBJIAKOB

A.B. Yepnokyabckmii, U.1. MoxoB

WHcruryt dpusuku atmocheps uMm. A.M. O6yxoBa PAH, Mocksa, Poccust
chern_av@ifaran.ru

INTERCOMPARISON OF SATELLITE DATA FOR CLOUD COVER
A.V. Chernokulsky, I.I. Mokhov
A.M. Obukhov Institute of Atmospheric Physics RA&pscow, Russia

O0J1Ia9HOCTD, PEryaupysl paaualliOHHbBIN OanaHc 3eMJIM U y4acTBYS B THAPOJIOTUYECKOM IHKIIE, UTPACT CyIIle-
CTBEHHYIO pOJib B (POPMHUPOBAHHUHU TTI00AJIBHOIO U PETMOHAIBLHOTO KiMaTa. OHAKO J0 CHX MOp CYIIECTBYET HEOll-
PEAEICHHOCTh B KOJMUYECTBCHHOM OICHKE O0JIAYHOCTH M B OLICHKE e¢ M3MeHEeHui. B paboTe ObLI MpOBeICH aHAU3
COBPEMCHHOTO COCTOSIHHS 00J1aYHOT0 MOKPOBA 3EMITH C MCIIOJIb30BAaHHEM IIMPOKOT0 Ha0Opa CITyTHUKOBBIX JTaHHBIX
(ISCCP D2, UW HIRS, Patmos-X, MODIS, CERES, PARAS@AILRS-LMD, CALIPSO-GOCCP, MISR).

CoriacHO MONyYCHHBIM pE3yNbTaTaM, IOJs MOKPBITHS OOJaKaMH 3eMITH TI0 JaHHBIM HAaOJFOJCHUI COCTaBISCT
okoJo 2/3, nocturas no oTAeabHbIM HaHHBIM 3/4. JloJis MOKPHITHS 00IaKaMK CYIIH HaXOAUTCS B quana3one ot 1/2
1o 3/5. Jlons nokpeiTus obnakamu MupoBoro okeaHa 6osbiie —okosio 7/10.B KOxHoM nosymmapuu 1051st 0071aK0B
6ouibinie, yem B CeBepHoM. B 00oux monymiapusix Kak Haj CyIiei, Tak U HaJl OKEAaHOM OTMEYeH MAaKCHMYyM B JIETHEE
BpeMsi © MUHUMYM B 3UMHee. MaKkCHUMallbHble 3HAaYC€HUsI 00JIAYHOCTH HPOSBIISIIOTCS B 00JIACTSAX BOCXOSIINX BETBEH
MEPHUIUOHATIBHBIX SIECK, MUHUMAIIbHbIC 3HAYEHHsS — B 00JACTSAX HHUCXOASAIIMX BeTBeil. HambOousbinue pasnuuuns
JIAHHBIX HAOJO/ICHUI OTMEYEHbI B PErMOHAX C BHICOKUM aJIb0EI0 MOJCTUIIAIONICH TOBEPXHOCTH, B YACTHOCTH Ha[
MOJISIPHBIMU [IHUPOTAMH U MYCTHIHSMH CYOTPOIMYECKOTO TO0sICa.

Cloud cover plays the key role in the climate syst®/ regulating radiation budget of the Earth tigioueflect-
ing solar radiation and detaining longwave radatiBrobably the largest uncertainty in the climelt@nge esti-
mates is associated with uncertainties of cloudieumt estimation and its changes. An analysis vaaset! out to
intercompare global, zonal and regional valueslofidiness from several up-to-date cloudiness #&telhtasets
including ISCCP D2, UW HIRS, Patmos-X, MODIS, CERPARASOL, AIRS-LMD, CALIPSO-GOCCP, MISR.
The amount of global annual mean cloudineggrom different observations is about 2/3 in ageralt reaches 3/4
for certain data. The amount ofis estimated between 1/2 and 3/5 over land andtati&O over ocean. According
to all observations clouds amount in the Southeemidphere is larger than in the Northern Hemispheth
maximum in summer and minimum in winter. The latgbstinctions between different satellite data rmoéed over
regions with high albedo, in particular over palegions and subtropical deserts.

HCCIENJOBAHUE KPYITHOMACHITABHBIX U CTPYKTYPHBIX XAPAKTEPUCTHK
ATMOC®EPHOU TYPBYJIEHTHOCTH

II.T. KoBaguo, A.1O. llluxosues, O.C. KouerkoBa

WHcruryt conneuno-3emuoit pusnku CO PAH, Upkyrck, Poccus
artempochta2009@rambler.ru

STUDY OF LARGE-SCALE AND STRUCTURAL CHARACTERISTICS
OF ATMOSPHERIC TURBULENCE

P.G. Kovadlo, A.Yu. Shikhovtsey O.S. Kochetkova
Institute of Solar-Terrestrial Physics SB RAS, iy Russia

Criextp atmMocepHoil TypOyJIeHTHOCTH H3yYeH B IIMPOKOM JWana30He BOJHOBBIX yuced. Ha ocHOBe maHHBIX O
XapaKTEPUCTHKAX KOJeOaHMI B MPOU3BOJILHOM JHMANIA30HE U M3BECTHOW (POPMBI CIIEKTPa MOXHO COCTABUTH CXEMY
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repecyeTa MOJYyYEHHBIX XapaKTEPUCTHK B KOJIMYECTBEHHBIE XAPAKTEPUCTHKU MPOU3BOJBHOW MOJOCH BOJHOBBIX
grcen. [Ipu acTpOKIMMATHYCCKUX HCCIICOBAHUSX KOCBEHHAs OIICHKA ONTHYCCKOW HECTAOMIIBHOCTH 36MHOU aTMO-
ctepsl ABIsAeTCA BakKHOW 3amadeil. Cxema MpexycMaTpHUBaeT pacyeT MO METEOPOJOTHYSCKHM TaHHBIM 3HAUYCHUI
CTPYKTYPHOHM XapaKTepUCTHKH MOKa3aTelis npenoMieHus Bo3ayxa. [loaydyeHHble pacipeesieHus: CpeIHero KBaapa-
TUYHOTO OTKJIOHEHHUS M CTPYKTYPHOH XapaKTEPHCTHUKU IOKa3aTels MpeJoMIICHHS BO3Iyxa HaJ Tepputopueit Poc-
CUM SIBJISIFOTCS TIOKA3aTelIeM ONTUYCCKON HECTa0MIBHOCTH 3eMHOW atMocdepsl. Pe3ympTaTthl pacyeToB gamu BO3-
MOJKHOCTH BBIICTIHTH IEPCIICKTUBHBIC TEPPUTOPUH [T MIPOBEACHUS aCTPOKIMMATHIECKUX HAOIFOICHIH.

The energy spectrum of atmospheric turbulence ban btudied on a large range of wavenumbers.

Using the fluctuation characteristics in some raagd well-known shape of the energy spectrum, jgoissible to
make the calculating method of the numerical charetics in some range of wavenumbers using catledlchar-
acteristics. The indirect estimation of opticaltaislity of the earth’s atmosphere is importantiyieo of astrocli-
matic investigations. The method based on calagdtie structure characteristic of air refractiodex using mete-
orological data. The distributions obtained of thet-mean-square deviation, structure characterdgdtiair refrac-
tion index are presented on the Russian territwhich are index of optical instability of the eaghatmosphere.
The calculating results gave the possibility toas®perspective areas for astroclimatic observation

OIITUYECKAS HECTABWIBHOCTb 3EMHOM ATMOC®EPBI HA TEPPUTOPUEN POCCUU
IL.T". KoBanuio, A.1O. IlluxoBues, O.C. KouerkoBa

Wueruryt conneuno-3emuoit pusnkn CO PAH, Upkyrck, Poccus
artempochta2009@rambler.ru

OPTICAL INSTABILITY OF THE EARTH'S ATMOSPHERE OVER RUSSIA
P.G. Kovadlo, A.Yu. ShikhovtsevO.S. Kochetkova
Institute of Solar-Terrestrial Physics SB RAS, Iy Russia

IIpy acTpoKIMMAaTHYECKUX HCCICHOBAHUSAX KOCBEHHAs OLCHKA ONTHYECKON HECTaOMIBHOCTH 3EMHOH aTMo-
chepsl sBisietcs BaxHoi 3anaueit. [1o manubsiv apxusa NCEP/NCAR ReanalysigaccunTanbl 3HAUCHUS CPEIHETO
KBaJIpaTUYHOTIO OTKJIOHEHUS NOKa3aTess MPEJOMIICHHS BO3/1yXa, KOTOPhIE SIBISIFOTCS IIOKA3aTeIeM ONTHYECKOM He-
CTaOMIIBHOCTH 3€MHOM aTtMocdepbsl. PacyeTsl BBIMOIHEHB! VIS CTAaHAAPTHBIX OapUuecKuX ypoBHEH aTtmocdepbl U
NIPE/CTABIICHBI B BUJE pacupesiesieHuii o ce3oHaM. Kpome Toro, mosrydeHsl pacrupeeneHus MpoaoKUTEIbHOCTH
COJIHIIECHSIHHSL M KO3()(DULIMEHTA pacCessHHOTO CBETa, KOTOPBIH XapaKTepHu3yeT Mpo3payHoCTh arMochepsl. OneHeHb
BapHaly ONTHYECKOH HeCTaOMJIBLHOCTH 3€MHOW aTMoc(epbl 10 BEpTUKAIBHOW KOOpAMHATE. Pe3ynbTaThl pacueToB
JIaJTi BOSMO>KHOCTB BBIJICIUTH NEPCIIEKTUBHBIC TEPPUTOPUH UL IPOBEACHUS aCTPOKIMMATHICCKUX HAOIIOICHHUH.

The indirect estimation of optical instability dfet earth’s atmosphere is important problem of elstnatic in-
vestigations. Using the data of archive NCEP/NCA&aRalysis the root-mean-square deviation of anacéibn
index are calculated on the Russian territory, Wiace index of optical instability of the earthtsnasphere. The
calculations are performed for standard pressweldeof the atmosphere and presented as seasstrédutions on
the surface of the earth. Furthermore, the didtigbs of continuance sun light and index of ambiégtit, which
characterize atmosphere transparency, are obtaliedvertical variations of optical instability ¢fe earth’s at-
mosphere are estimated. The calculating resulte ¢fa possibility to choose perspective areas $tmoelimatic
observations.
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CEKII/A E

[lpoOJieMEl OUBUKM IJla3aMM WKOJIBHUKOB

TMPOSABJEHUSA KOCMHUYECKOM MOTOJIbl B MOHOC®EPE 3EMJIN

B.A. UBanoBa, WL.I1. Unkun:xkunoBa, U.I'. bpeinbko, U.H. Ilogaensckuii

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

MANIFESTATIONS OF SPACE WEATHER IN THE EARTH'S IONO SPHERE
V.A. Ivanova, 1.P. Inkinzhinova, I.G. Brynko, I.N. Poddelsky
Institute of Solar-Terrestrial Physics SB RAS, iy Russia

Kocmuueckas morojia — OTHOCHTEIBHO MOJIOJIasi 00JIaCTh HAYKH, M3YYalollas BIMSHUC COJIHCUHBIX SBICHUU Ha
3eMITio ¢ XapaKTepHBIMU BpEeMEHAMH TIOPS/IKA CYTOK U MeHee. KpaTkoBpeMeHHbIC BapHaliy MapaMeTPOB BEPXHEH aTMO-
cdepbl 3eMJIM BO MHOTOM OIPENEISIOTCS Pa3IMYHBIME BO3ICHCTBUSIMHA KOCMHYECKOHN ITOTOMbI, HANPUMED COJHCYHBIX
BCIIBIIICK WJIH MATHUTHBIX Oypb. B paboTe uccnenyrorcst HoHOChEpHBIC MPOSIBICHAS HECKOIBKUX COTHEYHBIX BCIIBIIICK,
a TaKKe BO3ICHCTBHE MarHUTHBIX Oyph HA KPUTHYECKUE YaCTOTHI F2-00macTi noHOC(Ephl 1 MaKCHMAILHbIC Ha0I0Iae-
Mble 4acToThI. [IJ1s aHaIM3a KCTIOJB3YIOTCS IAaHHbIC PAAN030HIMPOBAHHUSI B KOPOTKOBOJTHOBOM JIHANa30He.

Space weather is a rather new branch of scienagyiay the influences of solar phenomena on Eaith typical
times less than 24 hours. Short-term variationgarth’s atmosphere parameters are identified véigndy the
influences of different manifestations of space tiveg for example, solar flares or geomagneticnssorin this
work manifestations of several solar flares onitimosphere of Earth are studied. We investigate this influence
of geomagnetic storms to F2-region critical freqries and maximum observed frequencies. For the/sinalata of
high frequency radiosounding are used.

HUCCJEJTOBAHUE YCJOBUM 1JIS1 OBPA3BOBAHUS TYMAHOB B UPKYTCKE
N.10. JloobrueBa, E.C. JIazapeBa

HuctuTyT comueuno-3emuoin gusuku CO PAH, Upkytck, Poccust
loir@iszf.irk.ru

STUDY OF CONDITIONS FOR FOG FORMATION IN IRKUTSK
I.Yu. Lobycheva, Ye.S. Lazareva
Institute of Solar-Terrestrial Physics SB RAS, iy Russia

TymaHOM Ha3bIBaeTCs IOMYTHEHHUE [IPU3EMHOTO CJIOSI BO3AYyXa U3-3a HAJIMYUS B HEM B3BEIICHHBIX Karellb BOAbI,
JICITHBIX KPUCTAJUIOB MIIM UX CMECH, TP KOTOPOM FOPH30HTANIbHAS TATBHOCTh BUIAMMOCTH CTAHOBUTCSA MeHee 1 kM
XOTs ObI B OJTHOM HAIPaBJICHUH.

B nacrosiiiee BpeMsi OIpaBAbIBAEMOCTb CYLIECTBYIOLIMX PACUETHBIX METOIOB JUIsl POTHO3a IAHHOTO SIBJICHUS OUEHb
HE3Kas. B TO %e BpeMst TyMaH OTHOCHTCSI K OTIACHBIM SIBJICHHSIM TIOTOIBI (38 CUET YXY/AIICHHS BUANMOCTH) M OT TOYHOCTH
TIPE/ICKA3aHusI TAHHOTO SIBIICHUS 3aBHCHT JIBIDKCHHE BCEX BHIOB TPAHCTIOPTA (B GOIBIICH CTCTICHH — ABHAIIIH).

3agaga JaHHOTO MCCIIEIOBAaHMS — OI[CHUTH BEPOSATHOCTH 00pa30BaHMS TyMaHa IIPU Pa3IndHBIX MeTeoapamMmerpax.

Fog — it is the dimness of surface air becauseh@fwtater drops in suspension, ice crystals or tmiiture,
whereby the visibility is less than 1 km even iatirection.

At present success rate of exist computational aastifior forecast of this phenomenon is very poothd same
time fog is the dangerous weather phenomenon becaHuse bad visibility and the movement of allkiof trans-
port especially air traffic depends on the precigib success rate of this phenomenon.

The task of this investigation is to value the atality of fog formation with different meteorolagil parameters.
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KAKOE OHO, HAHIE COJIHIIE
tH. CeHnnosa, EaL IIpoBana, 2C.C. Kanamnukos

MOV Cpenmsist 061eo6pasoBarenshas mkona Ne 1, moc. Kyiiryn, Poccst
2I/IHCTMTyT conHeuHo-3eMHO# ¢pusnku CO PAH, HUpkyrck, Poccns
kalashnikov@iszf.irk.ru

WHAT IS OUR SUN LIKE
1T E. SentsovalE.P. Provada,®S.S. Kalashnikov

'Secondary School No. 1, Kuitun, Russia
?|nstitute of Solar-Terrestrial Physics SB RAS, iy Russia

Br160p TeMbI JaHHOM paboTHI He cilydyaeH, Belb Kak n3BectHo, 2011rox oowsBien [Ipesnnenrom Poceuiickoit dene-
parmu ['010M KOCMOHABTHKH, B 4ECTb MATUIECATUIIETHETO I00MIIes IIEPBOTO MoJIeTa YeoBeka B kocMoc. ColtHIe —04YeHb
3HaYMMBIH OOBEKT JUIsl Hac, 3eMJIsIH. Beap Onaromapst eMy cymiecTByeT Bce )KHBOE, B TOM 4YHCIE U Mbl. [ J1aBHas 1ienb
JTaHHOHU paboThI — MOAPOOHO M3YUHTH HAIlle CBETHIIO H ITOBE/ATh JIPYIHM CaMoe OCHOBHOE U MHTepecHoe rpo ColtHIe.

CorHIle OCBeIIaeT U corpeBaeT Hallly riaHety. bes ero sHeprum Obuta Ob HeBO3MOXKHA XKU3HB Ha 3emiie. OHO HEoOXo-
JIMMO HE TOJIBKO YesioBeKy, HO U (ope u (ayne. CosHIle —3TO PeryIstop »KU3HH BCET0 XKUBOTO, BCEH HaIllel IiaHeTs!!

The selection of this scientific work theme is casual since 2011 are declared by President &fuksian Federation
as the year of cosmonautics in the honor of fifigryanniversary from the first manned space flighé Sun is very sig-
nificant object for us. The Life (including us) sté owing the Sun. Therefore theme «The Sun» ysaatual. The main
aims of this work are to detailed study of «Oun€igal Heavenly body» and to tell about the mosgtdrtant and interest-
ing facts about the Sun. The Sun illuminates atadshgp our planet. The Sun - main energy sourciehviibeds the pro-
ceeding on the Earth processes. The Sun is regafdtde on the Earth. Without it to us in no way!

IATh CAMBIX KPYIIHBIX TEJJECKOIIOB MUPA

1A, AcalioB, EII. IMpoBana, 2C.C. KallanHuKOB

"MOY Cpenmsist 06meobpasosarensaas mxona Ne 1, moc. Kyiiryn, Poccus
2I/IHCTMTyT conHeuHo-3eMHO# ¢pusnku CO PAH, HUpkyrck, Poccns
kalashnikov@iszf.irk.ru

FIVE LARGEST TELESCOPES OF THE WORLD
'A. Asadov,'E.P. Provada,’S.S. Kalashnikov

'Secondary Schodlo. 1, Kuitun, Russia
?|nstitute of Solar-Terrestrial Physics SB RAS, bk Russia

B pabote paccMOTpEHBI IISITh CaMBIX KPYITHEHITNX TeIeCKOoB Mupa. MHpopManus o Teneckonax mpeacTaBicHa
TaK: MHCTPYMEHTBI PacCMaTPHBAIOTCS C YYETOM MX pa3Mepa, oT 0OJbLIEro K MeHblleMy. B paboTe nano ommcanue
TEJIEeCKOTIOB, X PACIIONIOKEHHE U MECTOHAX0XKICHIEe, Ha3BaHHUE, CTPOSHHE, IIPeAHA3HAUYCHHUE.

Taxoke npeacrabiieHsl GoTOrpapuu Kaska0ro HHCTPYMEHTA.

The paper discusses the 5 most of the world'ssatgkescopes. Information about telescopes iepres in such a
way that telescopes considered from the largdsistothan great. This paper gives a descriptichefelescopes, their
location, name, internal structure, the purposbeftelescope. Also includes photographs of eathuiment.

CUBUPCKUMN COJTHEYHBIN PAJIUOTEJIECKOII
p.o. HNmmyxameToB, g1 IIpoBana, 2C.C. Kanamnukos

"MOY Cpenmsist 06meobpasosarensnas mxomna Ne 1, moc. Kyiiryn, Poccus
*Uucruryr conneuno-3emuoii pusuxun CO PAH, Upkytck, Poccns
kalashnikov@iszf.irk.ru

SIBERIAN SOLAR RADIO TELESCOPE
'R.F. Ishmukhametov, ‘E.P. Provada,’S.S. Kalashnikov

'Secondary School No. 1, Kuitun, Russia
?|nstitute of Solar-Terrestrial Physics SB RAS, bk Russia

BrusiHre MPOIIECCOB COTHEYHON aKTHBHOCTH HAa TEO(PH3MUECKUC SIBICHUS 00IIEU3BECTHO. [10p0KICHHBIC BBIXO-
JIOM TITyOMHHBIX MarHUTHBIX IIOJIEH, OHW Pa3BOPAYMBAIOTCS B COJIHEYHOW KOpoHE. PannoHaOmroneHus MO3BOJSIOT
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U3y4aTh KOPOHY HA (DOHE COJIHEYHOTO IUCKA U CYIICCTBCHHO IOMOJHSIOT U3MEPCHHUS B KECTKOM U MITKOM PEHTTeE-
HoBcKkOM u3nyyeHuu. CCPT — cneunanu3upoBaHHbII COMHEUHBIH PaJlOTENeCKON, MpelHa3HAYeHHbIN Il U3yue-
HMsI COJTHEYHOM aKTUBHOCTH B MHUKPOBOJIHOBOM juamnasone (5.7 I'T'), rie npouecchl, MPOUCXOIAIINE B COMHEYHON
KOpPOHE, JIOCTYITHbI HAOIOICHUSAM 110 BCEMY COJTHCUHOMY JTUCKY.

Cubupckuit conneunsiii paguoteneckon (CCPT) — oauH U3 KpymHEHIINX aCTPOHOMHUYECKUX HHCTpYMEHTOB. OH
pacmoioKeH B TOKPHITOW JIECOM KHBOIMCHOM JOMWHE, pa3aelsionieil gBa ropuHsix xpedta Bocrounsix CasH, Ha
paccrostaun 220xm ot MpKyTCKa.

Influence of solar activity in geophysical phenomes well known. Output generated by the underlying
magnetic fields, they were unfolding in the solarana. Radio observations allow us to study thevoron the
background of the solar disk and substantially demgnt the measurement of hard and soft X-rays. TSSR
specialized solar telescope designed to study sotarity in the microwave band (5.7 GHz), where fitocesses in
the solar corona can be observed across the delarSiberian Solar Radio SSRT one of the largesbaomical
instruments. It is located in the forested scemiltey that separates the two mountain ranges ofeEa$ayan, a
distance of 220 km from Irkutsk.

MATH CAMBIX KPACUBBIX U30BPAKEHUI COJTHIIA

'M.C. Hemunnosa, ‘E.II. IIpoBana, ’C.C. Kaaamuukos

'MOY Cpenmsist 06meobpasosarensaas mxona Ne 1, moc. Kyiiryn, Pocens
2I/IHCTI/ITyT cosiHeuHo-3eMHoM ¢m3ukn CO PAH, Upkyrck, Poccust
kalashnikov@iszf.irk.ru
FIVE MOST BEAUTIFUL IMAGES OF THE SUN
!M.S. Nemchinova,'E.P. Provada,’S.S. Kalashnikov

!Secondary School No. 1, Kuitun, Russia
?|nstitute of Solar-Terrestrial Physics SB RAS, Iy Russia

B decth robuneitrnoro ['oga KOCMOHABTUKH HAMH COOpaHBI B KPAaCOUHBINH (POTOATLO0M caMble KpacHBbIe, Ha HAIl
B3I, u3o0pakenus Coxnna. [Ipu coctaBneHnH 3TOr0 anb00Ma YYUTHIBANIACH HE TOJIBKO KPAacoTa CHUMKA, HO H
YHHKAJIbHOCTh COOBITHS, aHATM3UPOBAIKCH YCIOBUS ChEMKHU M MPOUCXOIINE PUINUSCKUE TPOIECCHI.

In the honor of the anniversary year of cosmongutie gathered the most beautiful images of théngarthe colorful
photo album, in our view. With the composition laistalbum was considered not only the beauty ofggnaph, but also
the uniqueness of event, the conditions for suavelthe proceeding physical processes were analyzed

KOCMMYECKHNHN MYCOP

0. Hononesckas, ‘E.II. IIpoBana, 2C.C. KalanHuKOB

MOV Cpenmsist 061eo6pasoBarenshas mkona Ne 1, moc. Kyiiryn, Poccst
Uucruryt conneuno-3emuoii pusuxn CO PAH, Upkytck, Poccns
kalashnikov@iszf.irk.ru

SPACE DEBRIS

Yu. PodolevskayalE.P. Provada,’S.S. Kalashnikov

'Secondary School No. 1, Kuitun, Russia
?|nstitute of Solar-Terrestrial Physics SB RAS, bk Russia

B pabore npezncraieH 0630p npobieM, CBA3aHHBIX C 3arPs3HEHIEM OKOJIO3eMHOTO IPOCTPAHCTBA. JJaHO moHS-
THE «KOCMHYECKHH MycOp», OUepUYeHBI MpoOJIeMbl MyTH WX pemeHus. OT YCHemIHOTO PemIeHHs 3TOH MmpoOIeMbl
3aBHCHUT BO3MOXKHOCTB JAJTBHEHIIIEr0 Pa3BUTHS NEATSIFHOCTH YeloBedecTBa B KocMoce. Ompesenenne mpenenbHo
JIOITyCTUMBIX YPOBHEH BO3JICHCTBUS Ha OKOJIO3EMHYIO CPEIy MOXET OBbITh TIABHOW 3ajaycil MccienoBaHUN Oyu-
JKAMIITUX HECKOJIBKUX JIET.

The paper considers an overview of various probleffecting the pollution near-Earth space. The ephof
«space debris», problems and challenges in solpallytion problems. The successful solution of thisblem
depends on the possibility of further developménspmce activities of mankind. The problem of detieing the
maximum permissible levels of exposure to low-Ea&ntikironment can be called the main task of resetlie next
few years.
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HECKOJIBKO YACOB 1O CTAPTA

'A.JO. YUncrsikos, ‘E.II. IIpoBana, ’C.C. Kaqannukos

MOV Cpenmsist 061eo6pasoBarenshas mkona Ne 1, moc. Kyiiryn, Poccst
2I/IHCTMTyT conHeuHo-3eMHO# ¢pusnku CO PAH, HUpkytck, Poccns
kalashnikov@iszf.irk.ru
SEVERAL HOURS BEFORE LAUNCH
'A.Yu. Chistyakov, 'E.P. Provada,’S.S. Kalashnikov

'Secondary School No. 1, Kuitun, Russia
?|nstitute of Solar-Terrestrial Physics SB RAS, iy Russia

Kak m3BectHo, 2011ron siBimsierces ['omoM KOCMOHABTHKH. B cBocH paboTe MBI XOTENH MOKa3aTh, KaK MPOILIA
Yachkl 1 MUHYTBI, KOTOpbIE Iepeu1 ['arapuH 10 noseTa u 1ocie Hero.

B pabote npocnexxuBaeTcss XpOHOJIOTHS COOBITHH 70 cTapTa Kopaliis U Mociie ero npuseMieHus. Pabora conep-
KHUT MHOXeCTBO (oTorpaduii, KoTopble O3BOJISIOT MIPOCIIEIUTH ITOCIEI0BATEIBHOCTh COOBITHH 12 anpenst 1961r.

As we know, 2011 is the year of space explorat@ar work, we wanted to show, how was the hours and
minutes, which survived until Gagarin flight and @ftermath. The paper traces the chronologicaleseze before
the start of the ship and after his touchdown. Whek has a lot of photos, which allow us to tralce $equence of
events for the day April 12, 1961.

HEPBBII MMOJIET YEJIOBEKA B KOCMOC

AWM. Mamonun, ‘E.II. IIpoBana, 2C.C. KanamHuKoB

"MOY Cpenmsist 06meobpasosarensnas mxona Ne 1, moc. Kyiiryn, Poccus
Uucruryr conneuno-3emuoii gpusuxu CO PAH, Upkytck, Poccenst
kalashnikov@iszf.irk.ru
THE FIRST MANNED SPACE FLIGHT
'A.l. Shamonin, 'E.P. Provada,’S.S. Kalashnikov

'Secondary School No. 1, Kuitun, Russia
?|nstitute of Solar-Terrestrial Physics SB RAS, iy Russia

B pabote paccMOTpEHBI CIEeIyIOMNE MOMEHTHI, KACAIOILIHECs IEPBOTO MOJIETa YEJIOBEKa B KOCMOC: TIEPBBIH HC-
KYCCTBEHHBIH CIYTHHK 3€MJIH, 3amyck B kocMoc benkn u Crpenkn, (opMHpOBaHHE NEPBOIO OTPsia COBETCKHX
KOCMOHaBTOB. M3yuensl onorpaduu 0. A. I'arapuna, kocmonasta Ne 2 —I'epmana TuToBa U APYrUX MOCIECI0OBATE-
nei FOpus INarapuna, Banentunsl TepemkoBoii — nepBoii KeHIIMHBI-KOCMOHABTa. B pabore roBopurcs o Joasx,
HaBCerja BOLIEIIINX B HCTOPUIO XX BEKa M MHPOBOW IIMBUIIN3ALNN.

The paper discusses such events as: the firsicadtitatellite launched into space dogs Belka Strtlka,
forming the first group of Soviet cosmonauts, bagry of Yuri Gagarin, cosmonaut Gherman Titov, atfter
followers of Yuri Gagarin. Valentina Tereshkovahe ffirst woman astronaut. Names of people alwagiidted in
the history of XX century and of world civilization

MHOJIAPHBIN BUXPh U EI'O BJUSTHUE HA TIOI'OJ1Y Y KIUMAT CUBUPH

HA. HNmenoena, 'BB. HNmexkmyesa, ’E.B. JleBsiTOBa

Moy Cgeleﬂﬂ oOmeoOpa3zoBatenbHas mkoia Ne 2, moc. Ycre-Opusiackuid, Pocenst
HMucTuTyT comueuHo-3eMuoi gusuku CO PAH, Upkytck, Poccust
devyatova@iszf.irk.ru

POLAR VORTEX AND ITS EFFECT ON
WEATHER AND CLIMATE IN SIBERIA

N.A. Imedoeva *V.V. Imekshueva,’E.V. Devyatova

'Secondary School No. 2, Ust-Orda, Russia
?|nstitute of Solar-Terrestrial Physics SB RAS, iy Russia

[osstpHblii BUXph (LIMPKYMIIOJIAPHBIA BUXPh) — OIMH M3 JIEMEHTOB 3UMHEN aTMOC(hEPHOM HUPKYJISAIHMU B BHICO-
KHX [IMPOTaX ¥ UHTEPECHEHIMI 00BEKT i ucciaenoBanus. [1ospHbId BUXPh — 3TO BpalllcHHE BO3IyXa C 3amaja
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Ha BOCTOK B Tporocdepe u crpatocdepe Bokpyr nomoca 3umoit. [Ipuunna ¢popmuposanus [lonspaoro Buxps - ox-
JaXIeHUe MOJIAPHOM 00aacTu 3uMOi. B cTpaTocdepe monsipHbIil BUXph BeleT ce0sl KaK CaMOCTOSTENILHBIH 00OBEKT.
B Tpomocdepe — 310 ckopee pe3yabTaT OCpPeAHEHHS OTACIBHBIX CHHONTHICCKHX (IOTOAHBIX) IPOLECCOB 32 HEKOTO-
pBli mpoMexyTok BpeMeHU. [loBeaeHrne NMONAPHOro BUXPS BIMAET HA MOTOAY B 3UMHHMH MEPUOJ U MOXKET Onpese-
JSITH TIOTOTHBIE YCIIOBUS CIEAYIOIIUMA BECHOM 1 1a)ke JIETOM B PA3IUYHBIX PETHOHAX, B TOM YHCIIC M HA TEPPUTOPUHI
Cubupu. Konebanust MHTEHCUBHOCTH IIOJISIPHOTO BUXPSI OT OJHOM 3UMBI K IPYTOH JEMOHCTPUPYIOT TaKOe MHTEpeC-
HOE SIBJICHNE, KaK YePEOBaHNE 3UM C CHIBHBIM H CIA0bIM MOJSIPHEIM BUXpeM. BO3MOXHO, IMEHHO 3Ta JBYXJICTHSIS
IUKINYHOCTh MHTEHCUBHOCTHU BUXPS, SIBIAIONIASCS YAaCThIO KIMMATHUECKOW U3MEHUYUBOCTH, IPUBOAUT K YepeaoBa-
HUIO TEIUIBIX M XOJOIHBIX 3MM BO MHOTHX PETHOHAX MOTyIIapusl.

Polar vortex is element of wintertime atmosphericwation in high latitudes. It is very intereggimbject for
investigation. Polar vortex is air rotation from aveo east around pole in the wintertime troposplaerd strato-
sphere. The reason for the formation of the Padatex is cooling of the polar region in winter.thre stratosphere,
the Polar vortex behaves as an independent ofjeettropospheric Polar vortex is result of the viglial synoptic
(weather) processes averaging for some periodraf. tThe behavior of the Polar vortex affects thativer in win-
ter and can determine the weather conditions wiitlldevelop later in the spring and summer in eliént regions,
including the territory of Siberia. Fluctuationsthbf Polar vortex intensity from winter to wintegrdonstrate such
an interesting phenomenon as alternating wintetis strong and weak Polar vortex. Perhaps, naméybiknnial
cycle of vortex intensity, which is part of climatvariability, leads to an alternation of warm amadd winters in
many parts of the hemisphere.

COJIHIIE B TPEJICTABJIEHWM JIIOJAEN: C IPEBHUX BPEMEH /10 HAIIUX JHEN
'A.H. Crenanos, ’E.M. I’ ony0eBa

MOV JIuneit UT'Y, Upkyrck, Poccust
2I/IHCTI/ITyT cosiHeuHo-3eMHoM ¢m3uku CO PAH, Upkyrck, Poccust
pisaga@yandex.ru

THE SUN IN HUMAN INTERPRETATION: FROM ANTIQUITY TO THE PRESENT DAY
'A.N. Stepanov,’E.M. Golubeva

YSU Lyceum, Irkutsk, Russia
?|nstitute of Solar-Terrestrial Physics SB RAS, Iy Russia

B pabote paccMoTpeHbl U3MEHEHUS MpeacTaBieHnH ioneit o npupoae ConHila, HaYMHAs ¢ TTyOOKOH APEeBHOCTH
o Hacrosmiero BpemeHu. Otmedaercs, yTo COJHIY BCerna OTBOIHUTCS KIIOYEBAas POJHb B TOBCEIHEBHOW JKU3HU
4eJI0BEYECTBA, HECMOTPS HA CYLIECTBEHHBIE PACXOXKAEHUS BO B3MNIAAAX NPEBHUX JIIOAEH U HAIIMX COBPEMEHHUKOB.
Ob6cyxmaercst mpakTHYeCKoe 3HaueHue uccienopannii CoHIa B HacTosImee Bpems. Taxoke MpearnpuHuMaeTcs 1Mo-
IBITKA IPOCIEIUTh BOZMOXKHYIO JATbHEHUIIYIO 3BOIIOLMIO B3IVIAI0B HA IPUPOJLY HAILIETO CBETUIIA.

Modifications of human view on nature of the Supginning from antiquity to now, are considered hist
study. It is noted its key role in day-to-day ld& the humanity, in spite of the essential cogmitdissonance be-
tween the ancients and our contemporaries. Prasigificance of solar studies at present timdisgussed. Also
an attempt is made to deduce a likely evolutiothefview on the solar nature in future.

COJIHEYHASI AKTUBHOCTBb U KOCMHMNUYECKAJ ITIOI'OJA
T.C. beasieBckas, n.B. JAmutpuena, 2E.M. Tonyb6eBa

MOV T'umuasus Nel, Casnck, Poccus
2I/IHCTI/ITyT coiHeuHo-3eMHoM ¢u3uku CO PAH, Upkyrck, Poccust
tamaral294@mail.ru

SOLAR ACTIVITY AND SPACE WEATHER
1T.S. Belyaevskaya'l.V. Dmitrieva, E.M. Golubeva

'Gymnasium No. 1, Sayansk, Russia
?|nstitute of Solar-Terrestrial Physics SB RAS, iy Russia

B paGote paccMoTpeHbI 001IHe BOIPOCHI, Kacaromuecs crpoeHus ConHia, GU3nIecKrX MpoIeccoB B €ro Helpax
U atMocdepe, a TaKKe MPOSBICHUNA COTHEYHONH aKTHBHOCTH B OKOJIO3EMHOM KOCMHYECKOM IMPOCTPAHCTBE W Ha
3emuie. [IpoBesieH aHaU3 AaHHBIX COJHEYHON aKTUBHOCTH M I'€OMArHUTHBIX HAOJIOJCHUH, MOJYYEHHBIX B KOHILIE
Mapra u Havaiue anpeinss 2001r., 9To MO3BOIMIIO MPOCICIUTH COTHEUYHO-3EMHBIC CBSI3U Ha MpakTHKe. ClenaH BBIBOJ
00 aKTyaJbHOCTH IPOTHO3MPOBAHUSI KOCMHUYECKOH MOro/ipl. PacCMOTpeHbI HEKOTOPBIE MPOOIEMbI, HIMEIOIUE MECTO
TIPY PEIICHUH STOW 3a1a4H.
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Main questions concerning the structure of the $ua,physical processes in its interior and atmesgphand
manifestation of solar activity on the Earth anch@ar space are considered. Both solar activity datl geomag-
netic observations made in the end of May and & kbginning of April 2001 are analyzed to obsergkars
terrestrial relationships practically. The conotusis made about actuality of solar weather presist Some prob-
lems taking place with solving this task are coesid.

HCTOPHUSA PABBUTHUSA POCCUNCKOM KOCMOHABTHKHA
'M.C. Bopoeukosa, ‘JI.1. To3nsipckasn, °A.A. [llep6akos

"MOY Cpenmsist 06meobpasosarenshas mxomna Ne 75, Upkyrek, Poccus
“UucturyT connednoit semuoil gpusuxun CO PAH, Upkytck, Poccns
kx-tcal32ru@mail.ru

RUSSIAN ASTRONAUTICS HISTORY
'M.S. Borovikova, 'D.I. Poznyarskaya,’A.A. Shcherbakov

!Secondary School No. 75, Irkutsk, Russia
?|nstitute of Solar-Terrestrial Physics SB RAS, b3k Russia

IlepBbIii B MUpE IOJICT YeI0BEKa B KocMoc cocTosuics 12 ampenst 1961r. B 6 94 7 MHH CO CTapTOBO#M ILIOIIA KA
KocMojipoma «balikoHyp>» ObUT OCYIIECTBIICH MYCK pakeThl-HocuTes «BocTok-K72K», koTopas BeIBena Ha OKOJIO-
3eMHYIO0 OPOUTY COBETCKHI KOCMHUYECKH KOpadiib «BocTok», nunotupyeMbiit FOpuem I'arapuabiv. OTHAKO dTOMY
Ba)KHOMY COOBITHIO MPEANICCTBOBANIA JOJTasi UCTOPUS PA3BUTHS POCCHUCKON KOCMOHABTHKH. J[BanuaTh CEIbMOTO
Mast 1954 roma C.II. KoposeB obparmics k JI.P. YCTHHOBY ¢ NPEIIOKEHHEM IO Pa3pabOTKE MCKYCCTBEHHOTO
cnyTHUKa 3emin. B maHHO# paboTe moIpoOHO pacCMOTPEHBI COOBITHS 3TOTO OTPE3Ka BPEMEHH — OT MOMEHTA BO3-
HUKHOBEHUS UIEU O BO3MOXHOCTH pa3paborku MC3 [0 nepBoro mujoTHPYEMOro Mojiera B KOCMOC.

First manned flight into space took place April 1961. The start of carrier rocket «Vostok-K72K»svearried
out at 6:07 a.m. from the Baikonur Cosmodrome. €hgier rocket launched to Earth orbit Soviet sghige
«Vostok» piloted by Yuri Gagarin. However, this ionfant event was preceded by a long history ofRhsesian
astronautics development. This history acquiredréa shape May 27, 1954 when S.P. Korolev turoethé¢ DF
Ustinov with the suggestion about development oédificial Earth satellite. In this paper, the et@at this histori-
cal period - from submission of ideas about thesjilty of developing a satellite before the firstanned space
mission — were considered carefully.

KAK POCCUMICKME KOCMOHABTBI TOTOBATCS K KOCMUYECKHAM MOJETAM

1I[.A. JlaBbIJ10BA, BI. DalHIITEHH, 1I[.I/I. Ilo3uspckasn

"MOY Cpemmsist 06meobpasosarenshas mxomna Ne 75, Upkyrck, Poccus
Uucruryt conneuno-3emuoil pusuxn CO PAH, Upkytck, Poccns
Dasha.Filia@yandex.ru

THE WAY RUSSIAN ASTRONAUTS GET READY FOR SPACE MISSIONS
!D.A. Davydova,?V.G. Fainshtein,'D.I. Poznyarskaya
!Secondary School No. 75, Irkutsk, Russia
?|nstitute of Solar-Terrestrial Physics SB RAS, bk Russia

[lepBoMy mosieTy 4emoBeka B KOCMOC IPEANISCTBOBAN KOMIUIEKC MEIHKO-OMOJIOTHYECKUX HCCICIOBaHUM, Ha-
MIPABJICHHBIX HA BBISICHCHUC BIIUSHUS YCIOBHA KOCMHYECKOT'O MOJIETa, BKIFOYAS 3aIyCK KOCMHYECKOTO KOpaOis u
€ro IpHU3eMJICHHE, Ha )KUBOH opranu3M. [ 3Toro ObUIO OCYIIECTBICHO HECKOIBKO 3aITyCKOB KOCMHYECKHX alllapaToB C
YKMBOTHBIMU ¥ HACEKOMBIMH Ha OOpPTY. BOJIBIIYIO POJb B 3THX HMCCICAOBAHHSX CHITPANT 3alyCK B KOCMOC MaJIeHBKHX CO-
Oauek. B moxmange o6cy)IaroTcsi HEKOTOPBIE Pe3yIbTaThl OJOOHBIX HKCIIEPHMEHTOB C KUBOTHBIMH, & TAKKe HEKOTOPHIC
BOINPOCHI MOJI'OTOBKM KOCMOHABTOB K KOCMUYECKUM TosieTaM. OCHOBHOE BHUMAHHUE B JIOKJIAJE yIEJCHO TaKHUM BOIPO-
caM, KaKk KOHTPOJIb COCTOSIHUS 37I0POBBSI KOCMOHABTOB, (pr3pdeckasi HOATOTOBKA, TPEHHUPOBKH Ha CIICIHATEHOM 000py-
JIOBaHMHU (MaKeThl KOCMHYECKHX allapaTtoB U Jp.), TPEHUPOBKU HA CITy4ail HEIITATHOrO MPU3EMIICHHS KOCMHUYECKOTO
ammapara B Taiire, Ha BOZie, B ITyCTBIHE H T. [I.

The first human spaceflight was preceded by biooadesearch to study effects of spaceflight comait (in-
cluding launch and landing of a spacecraft) omtivbodies. For this purpose several spacecraft avittnals and
insects aboard were launched. Launching small dugspace was of great importance in this resedrob report
discusses some results of space experiments viittaksn The second part of this report is concemigiuissues of astro-
naut training. Much attention is given to healtkeahof astronauts, their physical training, workorgspecial simulators
(models of spacecratft, etc.), survival traininghi@ case of contingency landing in taiga, in deseoh water, etc.

104



BLIQD-2011. Cexyus E. IIpobnembl puzuxu enazamu wWKoaIbHUKOE

MPOBJIEMA KOCMHUYECKOI'O MYCOPA
E.0. JIy3siKuHa, '0.B. 3axapoga, 2p B. BacuiibeB
MOY Juneit Nel, Upxkytck, Poccus,
*UucruryT conneano-3emuoil gusuxu CO PAH, Upkytck, Poccns
menolli4@gmail.com
SPACE DEBRIS PROBLEM
'E.O. Luzyakina, '0.V. Zakharova, °R.V. Vasilyev

YL yceum No. 1, Irkutsk, Russia
?|nstitute of Solar-Terrestrial Physics SB RAS, bdiy Russia

Lenp qanHO# pabOThI — IPOCIEINTH, KaK YEIOBEUYSCTBO BIUIACT HA KOCMHYECKOE IPOCTPAHCTBO, KaK HapyLIaeT-
Csl JKOJIOTMYECKOEe PaBHOBECHE, a TAaKXkKe PAacCMOTPeTh MpoOiieMy KocMHudeckoro mycopa. IIpobmema 3acopenus
OKOJIO36MHOT'0 KOCMHYECKOT0 MTPOCTPAHCTBA KOCMHUYECKHM MYCOPOM BO3HHKJIA Cpa3y MOCJe 3ayCKOB MEPBBIX HC-
KYCCTBEHHBIX CITyTHHKOB 3eMJIM B KOHIIE TATHAECATHIX romoB. M mamenue «lIpoToHa», pOCCHUCKON paKeThI-
HOCHTEJIS, TIOJHSUIO HOBBIH BUTOK OOCYKIEHHI 3TO# TeMbl. Ha MOMeHT nagenus B «[IpoTOHE» 0CcTaBaioch MopsiaKa
218 toun 978 KMI0rpaMMOB TOKCHYHOTO TOIUIHBA — rentuia. C JalbHEHIINM pa3BUTHEM KOCMOHABTHKH Ipo0IeMa
3arps3HEHUs] OKpYIKaIolIel cpelbl CTAaHOBUTCS Bee ocTpee. [1o moacueram Hemenkoro acrpoHoma M. OcBanbia, B
HACTOsILIEE BPEMs Ha OKOJIO3eMHOU opOute Haxoautcs cBbiiie 330 MIIITMOHOB 0OBEKTOB, CO3AHHBIX PYKaMH 4e-
JIOBEKa, €CJIM YYUTHIBATH TOJIIBKO OOBEKTHI AUAMETPOM 00Jiee OJHOr0 MILTMMETpa. M3BeCTHO, 4TO GOJbIIas 4acTh
9TUX 0OBEKTOB BOKPYT 3eMIJIN ABMKETCS CO CKOPOCThIo Oosee 35405km/u. A mpeameT, JBHKYILIUNCS C TaAKOH CKO-
POCTBIO, TIPH MPSIMOM TMOTAJAHIH MOXKET HAHECTH 3HAYUTEIBHOE MOBPEKACHHE KOCMHYECKOMY aIlapary.

The purpose of this study is learn how the humaatfitycts the space, how disturbed the ecologidalnice, and
also how to solve the problem of space garbagepaentnt its occurrence in the future. The problémear space
clogging by the space garbage occurred immediatidy the launch of satellites in the late fiftiddew round of
discussions on this topic was raised by the Russiater rocket "Proton" falling. At the time ofetall in the «Pro-
ton» remained about 218 tons 978 kgs of toxic figgptil. With the further development of astronesitihe envi-
ronmental contamination problem becomes more shalpls estimated the German astronomer M. Osviad
now there are over 330 million man-made objectshenEarth orbit. It is known that the most of thedgects
moves with a speed of more than 35405 km/h arobadearth. And object moving with a such speed @arse
significant spacecraft's damage.

3AYEM HYKHBI PAIUOBOJIHBI?
'B.A. Kpamapenko, 2AT. Kum

Moy Cpennsist o0meodpaszoBatenbHas mkojaa Ne 31, Aarapck, Poccus
*UucruryT conueano-3emuoil gusuxu CO PAH, Upkytck, Poccnst
kim_anton@mail.ru

WHY DO WE NEED RADIO WAVES?
V.A. Kramarenko, ?A.G. Kim

'Secondary School No. 31, Angarsk, Russia
?|nstitute of Solar-Terrestrial Physics SB RAS, iy Russia

Paino B pUBBEIYHOM /I HAC BUJIE CTATIO BOSMOXKHBIM OJIarofapst OTKPHITHIO PaJHOBOIH — 3JEKTPOMATHUTHBIX BOJH,
KOTOpbIE MOTYT TIepeiaBaTh MY3BIKY, peub, H300pakeHNS U APYrUe JaHHBIC HEBHIUMO uepe3 mpocTpaHcTBO. Co3maHo
MHOJKECTBO YCTPOMCTB, HCIOJIB3YIOIMINX 3JIEKTPOMArHUTHBIC BOJIHBI: Pafio, MEKPOBOIHOBEIE TI€UH, COTOBEIE TeJIe(hOHHI,
UTPYIIKH C TUCTAHIIMOHHBIM YIIPABIICHHUEM, TEIICBUICHHUE 1 MHOTOE Jpyroe. B pabote mpeacTaBiieH KpaTkuii 0030p cBe-
JICHUI O PaJMOBOJIHAX, MCPCUYKCIICHBI OCHOBHBIC JTallbl M300PETCHUS PaJii0 U HEKOTOPHIC BO3MOXKHOCTH NMPUMCHCHHS
PaIMOBOIH YIS M3Yy4YCHUs KocMoca. JIokiaa o TaHHOHM Teme ObUT MPENCTABICH Ha HAYYHOW KOH(PEPEHIIMU IIKOJILHUKOB
Hpkytckoit obmactu «HeIoBek 1 KOCMOC, MOCBSIMICHHOM 50-1eTHIO IEPBOTO MOJIeTa YeIOBEKa B KOCMOC.

Radio can refer to either the electronic appliches we listen with or the content listened to. idwer, it all started
with the discovery of "radio waves" — electromagnefives that have the capacity to transmit msgieech, pictures and
other data invisibly through the air. Many devigesrk by using electromagnetic waves including: aadnicrowaves,
cordless phones, remote controlled toys, televisioadcasts, and more. We present a short revieadif wave investi-
gations, its applications for broadcasting and epasearching. The work was reported at the sfigentinference of
Irkutsk region’s pupils “Human and Space”, devdtethe 50th anniversary of the first human’s fligtib space.
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TIOBAJIBHBIE HABUT AITMOHHBIE CIIYTHUKOBBIE CUCTEMBI (IVIOHACC)

KA. 3BepeB, '0.B. BekeroBa, N K. Enemckuit
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GLOBAL NAVIGATION SATELLITE SYSTEMS (GLONASS)
'K.A. Zverev, '0.V. Beketova,’l.K. Edemsky

'Secondary School No. 8, Zima, Russia
2Institute of Solar-Terrestrial Physics SB RAS, bdtu

3noxa OTKPBITHS PAAHOBOJH CYIIIECTBEHHO YIPOCTHIIA HABUTALMIO M OTKPBLIA HOBBIC TIEPCIICKTUBBI MEPe]] YesIoBe-
YECTBOM BO MHOI'MX c(hepax jKH3HH H ASSITSIbHOCTH, a C OTKPHITHEM BO3MOXKHOCTH MOKOPEHHUSI KOCMUYECKOTO POCTPaH-
CTBa COBEPIIKJICS OTPOMHBII MPOPBIB B 00JACTH OMpe/Ie/ICHHs] KOOPAUHAT MECTONONOXKEeH s 00beKTa Ha 3emie. Hapura-
roHHbIe crryTHHKOBBIE crcteMbl GPSu I'TIOHACC mnpenHasHadYeHBI IS ONPEACTICHHS MECTOOIOKEHHS, CKOPOCTH
JBIKCHUS, & TaKkKe TOYHOTO BPEMEHH MODPCKHX, BO3IYLIHBIX, CYXOIyTHBIX W JPYrHX BUIOB motpeburereit. Kpome
I'JIOHACC u GPS cymectyror Galileo (Canmineo) — eBpoONEHcKHii MPOEKT CITyTHUKOBOM CHCTEMBI HABHMIALIMM U
BEIDOU/ COMPASS —xwuraiickas ciuctema HaBuraiui. CITyTHUKOBBIC CHCTEMbI HABHTALIMHU MEPECTAIIH OBITh MPHBILJIC-
ruell CUIIOBBIX CTPYKTYp, OHM MOCTEIICHHO MPOHMKAIOT W B MOBCEJHEBHYIO JKM3Hb. Bee Oonbliie 1 OOIbliie yCTPOUCTB
OCHALIAKOTCS (DYHKLHEH HABUTAIMK, HAYMHAsI OT TeIeOHOB U IUICCPOB U 3aKaHIMBAs (oTOAIAPATAMH.

The discovery of radio waves has simplified thé tasnavigation and has offered new challengeshtonanity
in various aspects of their lives. And the oppatiunf space exploration has made a remarkablekbrezugh in
the field of the determination of the position ofiefinite target on the Earth’s surface. The natidgasatellite sys-
tems such as GPS and GLONASS are meant to deteth@nmosition, the speed of movement and also dhect
time of different objects in the air, in the sea am the ground. Besides GPS and GLONASS thereEigrapean
project of the navigation satellite system. It'#ed GALILEO and there’s also a Chinese one. I&ied BEIDOU/
COMPASS. Navigation satellite systems have stofdpedg the preference of the military departmentseyrare
gradually penetrating our day-to-day-life. The nembf devices with the function of navigation isnstantly in-
creasing and there is a wide range of them, frorbila@hones and players to cameras.

HNCCIIEJOBAHME OBJAYHOCTHU U3 KOCMOCA
'A.M1. Usanosa, ‘O.B. bekeroBa, 23C A. ByayHoBa

Moy Cpennsist 00meobpasoBarenbHas mkosa Ne 8, 3uma, Poccust
2I/IHCTMTyT ontuxu arMocdepst um. B.E. 3yeBa CO PAH, Tomck, Poccus
Kadenpa xocMiaeckoii Gu3HKN 1 dKonornu Pagnodusnaeckoro pakyisrera
Tomckoro rocynapcTBeHHOr0 YHHBepcuTeTa, Tomck, Pocenst
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SPACE-BASED STUDY OF THE EARTH'S CLOUDINESS
A1, Ivanova, '0.V. Beketova,’*S.A. Budunova

'Secondary School No. 8, Zima, Russia
2\/.E. Zuev Institute of Atmospheric Optics SB RARirfisk, Russia
*Tomsk State University, Radiophysics Faculty, Dapant of Space Physics and Ecology, Tomsk, Russia

Jlnst mccnenoBanust 00Ja9HOTO TIOKpOBa 3eMITM M M3Y4YeHHS 00pa3oBaHUS W <«OBoJronuu» obmakoB HACA B
2006 r. 3anyctuno 7Ba crenuanusupoBanHbix cmytHuka — CloudSau CALIPSO. 28amnpens 2006 r. pakera-
nocurens Boeing Delta llycriemso craproBaia ¢ BOEHHO-BO3AYIIHOM 0a3bl «Banaen6epr» 8 Kanmupopuuu. Cryt-
nukd CALIPSOwu CloudSabTaenuianuck oT BTOpOii CTyNeHN paKeThI-HOCUTENS U MPUCTYIHIN K BBIMOJIHCHUIO MHC-
cun. CloudSatt CALIPSO no3BoJIst0T M0JIy4aTh TpEXMEPHBIE MEPCIEKTUBBI 00JIAKOB U CKOIUIEHHMH aspo30JIei s
TOTO, 4TOOBI IPOAHAIN3NPOBATE, KAK OHU 00Pa3yrOTCs, M3BMEHSIOTCS M BIMSIOT Ha BOJHBIC PECYPCHI, KIIMMAT, I10r0-
Iy M KadecTBO aTMoc(epHoro Bo3myxa. Oba CIyTHHKAa OCHAIIEHBI aKTHBHBIMH CEHCOpPAMH, KOTOPBIC H3ITy4aloT
30HUPYIOIINE UMITYJILCBI U U3MEPSIIOT YPOBEHb OTPAKEHHBIX CHTHAJIOB.

In 2006 NASA launched two particularized satelliteorder to investigate cloud cover of the Eaipril 28,
2006 the carrier rocket Boeing Delta Il startedhwgticcess from air force base Vandenberg (CaldgtaSA). The
satellites CALIPSO and CloudSat separate ftom #eorsd stage and to get down to performance of {Eis&.
CALIPSO and CloudSat allow to obtain the 3-D dmmitions of the clouds and particulate pollutanttiiielp of
these distributions we can analyse the mechanigntiseocloud formations and changes and its infleean the
weather, climate, water resourses and air qudiogh satellites are riged out by active sensorsciwhadiate the
direct impulses and measure echoed signal.
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THE CLOUD WORLD
'A.V. Maslo, *0.V. Beketova,’E.V. Devyatova

'Secondary School No. 8, Zima, Russia
?Institute of Solar-Terrestrial Physics SB RAS, bdy Russia

OO6Jyiaka — MHTEPECHEUINH OOBEKT IJIS MCCIENAOBaHUS W JIMPUUECKHA 00pa3, M3JaBHA MAHSIIUNA ¥ BIOXHOB-
JISFOINKIM 1M09TOB. UTO e Takoe o0aaka? M3 4ero oHM COCTOST, KaK 00pasyroTcst U Kyaa ABHxKyTcs? Yem 00yciioB-
JICHO MHOT000Opasue (hopMm 00JaKOB, KOTOPOE MBI KKl J€Hb HaOm0gaeM Ha HeOe? U kakuM 00pas3oM, SIBISISICH
CHUMBOJIOM MSITKOCTH U ITOKOSI, OHU TIOPO¥ MPEBPAIIA0TCS B MOIIHBIX TUTAHTOB, OJHUIIETBOPSS COOO0I rPO3HYIO CHITY,
NPUHOCAIIYIO pa3pylieHus. Hamne uccienoBanme NOCBSIICHO MOKCKY OTBETOB HAa STH BOTIPOCHI.

Clouds are the most interesting object for inveditans and lyrical fancy since olden times alluramg inspir-
ing poets. What are the clouds? From what theyistthslow are they born and where they move? Whiieisea-
son of the variety of cloud forms that every dayame seeing in the sky? And how, being a symbahitdness and

peace, they sometimes become powerful giants, eyigpd formidable force, which brings destructio@sir study
devotes to looking-for the answers to these questio
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