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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
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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
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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.
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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
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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.

19



BLIQD-2011. Cexyus A. Acmpogusuxa u ¢huszuxa Connya

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

YucruryT conneuno-semuoi pusuku CO PAH, Upkytck, Poccust
ZKpaCHOﬂpCKI/Iﬁ rOCyJapCTBEHHBIN Ieaarorndyeckuii yausepcurer uM. B.I1. Acradresa, Kpacnosipck, Poccus,
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

29



BLIQD-2011. Cexyus A. Acmpogusuxa u ¢huszuxa Connya

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
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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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