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KOH®EPEHIIUA MOJIO/JIbIX YYUEHBIX
CEKIIUS A
ACTPOPU3NUKA U PUSUKA COJHIIA

HOBBII MOAXO0/] K JMATHOCTUKE 'EOY®P®EKTUBHOCTH COJTHEYHBIX SPY UM
HN.M. YepTok, B.B. I'peunes, A.B. benoB, A.A. AGyHUH

HHeTuTyT 3eMHOrO Maruetusma, noHocdepsl ¥ pacrpoctpanenus paguososd um. H.B. ITymkoa PAH, Mocksa, Poccust
abunin@izmiran.ru

A NEW APPROACH TO THE DIAGNOSTICS GEOEFFECTIVENESS OF SOLAR ERUPTIONS
I.M. Chertok, V.V. Grechnev, A.V. Belov, A.A. Abunin
Pushkov Institute of Terrestrial Magnetism, lonosphere and Radiowave Propagation RAS, Moscow, Russia

[IpoananmnpoBaHa BOZMOKHOCTh paHHEW TUATHOCTHKU Te03(h()eKTHUBHOCTH COTHEYHBIX APYIINI — HICTOYHUKOB He-
PEKYPPEHTHBIX BO3MYIIEHHH KOCMHYECKOH TIIOTOMABI, BBI3BIBAEMBIX KOPOHAJIBHBIMI/MEKIDIAHETHEIMI BBIOpOCAMH
(CMES/ICMEs). C 3t10ii menpio B MEPBYIO O4Yepeab MPOaHATM3UPOBAHBI XapakTepucTHKU (opOymr-monmkenuit (PI1)
noToka (oHoBbIX kocMuueckux stydeit (KJI), kotopeie, B omiidne oT reomMarHuTHbIX Oyps ('MB), He 3aBucsT OT OpueH-
Talldd MAarHUTHOTO TIOJISI B MEXKIUTAHETHBIX TPAH3MEHTaX W OMPENSISIOTCS TIIO0ATBHBIMH XapaKTePUCTHUKAMHU
ICME:s. B xauecTBe mapamMeTpa, XapaKTepU3yIOLIEro COJHEUHbIE dPYIIUH, UCIOIb3YEeTCs CyMMAapHbII MarHUTHBII
NOTOK HaOMoJaeMbIXx B KpaiiHeM Y®d-uana3oHe sIpKUX HOCTIPYNTHUBHBIX apKajl U TEMHBIX JUMMUHIOB (BpEMEH-
HBIX JEMPECCUI U3ITyueHHsI), KOTOPbIE BU3YATH3UPYIOT KPyIMHOMACIITa0OHbIE MarHUTHBIE CTPYKTYPhI, BOBICUCHHBIE
B mporiecc CMEs. Paccmotpersr coObiTus 23-ro mukia, B KoTopeix @I u 'MB mocTaTouHO HAJIEe:KHO OTOXKIECTB-
JICHBI C MX PYNTUBHBIMU UCTOYHUKAMHU B IICHTPATBHOM 30HE COTHEYHOTO NUCKA. J[JIst TaKUX COOBITHI yCTaHOBJICHA
TeCHass KOPPEISAIHs MEXIy SPYNTHBHBIM MAarHUTHBIM ITOTOKOM, C OJHOHM cTopoHBI, U BemuunmHou @II, a Takxke
TpaH3UTHBIM BpeMeHeM pactpoctparenuss ICMEs ot Conaia 10 3emMii — ¢ JpyToi.

We study a possibility of the early diagnostics of geoeffectiveness of solar eruptions — sources of non-recurrent
space weather disturbances caused by coronal/interplanetary mass ejections (CMEs/ICMEs). For this purpose, first
of all, we analyze characteristics of Forbush-decreases (FDs) of the background cosmic ray flux which, unlike of
geomagnetic storms (GMSs), does not depend on the magnetic field sign in interplanetary transients, being deter-
mined by global properties of ICMEs. As a parameter characterizing solar eruptions, we use a summarized unsigned
magnetic flux of EUV dimmings (temporal depressions of emission) and post-eruption arcades visualizing large-
scale structures involved in the process of the CME eruption. We consider events of the 23th cycle, in which FDs
and GMS are sufficiently reliably identified with their solar sources in the central part of the disk. For such events, a
pronounced correlation is establish between the eruptive magnetic flux, on the one hand, and FD magnitudes as well
as transit times of ICME propagation from the Sun to the Earth, on the other hand.

U3MEHEHHUS ®A30BOI'O PACIIPEJEJEHMS IEPBOM TAPMOHUKH
AHM3O0TPOIIUA KOCMUAYECKHUX JIYYEM B 1957-2011 rr.

M.A. AOyHuHna, A.A. AoynuH, A.B. besios, E.A. Epomienko, B.A. OneneBa, B.I'. fluke

HHeTuTyT 3eMHOrO Maruetusma, noHocdepsl ¥ pacrpoctpanenus paguososd uMm. H.B. ITymkoa PAH, Mocksa, Poccust
abunina@izmiran.ru

PHASE DISTRIBUTION VARIATIONS OF THE COSMIC RAY ANISOTROPY FIRST HARMONIC
IN 1957-2011 YEARS

M.A. Abunina, A.A. Abunin, A.V. Belov, E.A. Eroshenko, V.A. Oleneva, V.G. Yanke
N.V. Pushkov Institute of Terrestrial Magnetism, lonosphere and Radio Waves Propagation RAS, Moscow, Russia

AcuMMeTpHs MEXIUIAHETHOTO IPOCTPAHCTBA, ONpeesieMasl panalbHON CKOPOCTBIO COJIHEUHOTO BETPA U KBa-
3UCIMPATBHBIM TIOJIOKCHUEM CHJIOBBIX JIMHUM MEKIUIAHETHOTO MAarHUTHOTO IOJISI, IPUBOAMT K HEOJHOPOJHOMY
pacripezieneHuro Ga3 1 aMIuTy THO-(pa30BOi B3aMMO3aBUCHMOCTH T€PBOI rapMOHUKH aHH30TPOITUH KOCMUYECKUX
nmyueil. [{ng ucciaenoBaHus JOATONEPUOAHBIX N3MEHEHUH aHU30TPOMUN KOCMUYECKHX JIydeill HCIOIb30BaHbl Xapak-
TEPUCTUKH TEPBON TapMOHHMKHM aHU3OTPOIUH, ONpe/eleHHbIe 3a KK Yac METOIOM INIOOANbHOM CHEMKH IO
JAaHHBIM MUPOBOM CETH HEHUTPOHHBIX MOHHUTOPOB B mepuoa 1957-2011 rr. 3a kaxaslil ToA MOJYUYEHB! JOJITOTHBIE
pacripeziesieHusi BEKTOPHOH aHM30TPOIMH KOCMHUYECKUX JIy4el M B3aUMOCBSI3b €€ aMIUTUTYIbl U (a3bl. Pesynbrars
SICHO JIEMOHCTPUPYIOT N3MEHEHHSI aHHU30TPOITUH, 00YCIIOBJIICHHBIE MAarHUTHBIM COJIHEUHBIM IIMKJIOM U IIUKJIIOM COJ-
HEYHOH akTUBHOCTH. [I0Ka3aHO, YTO CTENEHb HEOJHOPOJHOCTH (Pa30BOTO paclpeAeIeHs] COXpaHIeTCsS Ha BEICOKOM
YPOBHE TIOYTH BC€ BpeMsl (32 MCKIIIOYEHHEM aHOMaibHOTO 1996 r.). [y BO3MYIICHHBIX W CIOKOWHBIX MEPHOAOB
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IPY PA3IMYHBIX HOJIAPHOCTSAX COJIHEYHOTO MArHUTHOTO IIOJIS TTOJYYSHBI OLEHKH COCTABIIAIOIUX IPAJAUCHTa KOCMH-
yeckux Jyded. IlomydeHHble H3MEHEHHs AHHM3OTPOIMHM KOCMHYECKHX JIydeld COIJacyloTcsi C KOHBEKTHUBHO-
1 y3HOHHON MOJENBIO aHU30TPOIIHH.

The asymmetry of the interplanetary space, defined by the radial velocity of the solar wind and the quasi spiral
position of the interplanetary magnetic field lines, leads to non-uniform distribution of the phases and the amplitude-
phase interrelation of the cosmic ray anisotropy first harmonic. To study the long term variations of cosmic ray ani-
sotropy the characteristics of its first harmonic defined for each hour by global survey method have been used
throughout the period 1957-2011. For each year of this period longitudinal distributions of the cosmic ray vector
anisotropy and its amplitude-phase relation were obtained. The results clearly demonstrate the variations of anisot-
ropy due to the solar activity and solar magnetic cycles. It is shown that the degree of inhomogeneity of the phase
distribution remains high almost all the time (except for the anomalous 1996). Evaluations of the cosmic ray gradi-
ent components during disturbed and quiet periods at different polarities of the solar magnetic field were derived.
The results by this study are consistent with the convection-diffusion model of the anisotropy.

MEJIKOMACHITABHBIE OCOBEHHOCTH B CIIEKTPE HIAJI
N B AMILIMTYIHOM PACHIPEAEJTEHUNA NOHU3AIIMOHHBIX TOJTYKOB

A.Il. AuapeeBa, B.E. Tumodeen

HHcTuTyT KOCMOdm3nUeckux nccineaosanuii u asponomuu M. 10.I'. Hladepa CO PAH, Sxytck, Poccust
andreeva-ikfia@mail.ru, vetimofeev@ikfia.ysn.ru

SMALL-SCALE FEATURES IN THE EAS SPECTRUM AND IN THE AMPLITUDE DISTRIBUTION
OF IONIZATION JERKS

A.P. Andreeva, V.E. Timofeev
Yu.G. Shafer Institute of Cosmophysical Research and Aeronomy SB RAS, Yakutsk, Russia

3a nocneHue HECKOJIBKO ecsTiiieTHi SIkyTckoit ycranoBkoit LITAJI 6putn 3aperucTpupoBaHbl MUJUTMOHBI JIMB-
Hell. K atomy cnenyer no6aButh 6osiee 59 125 nOHU3AUMOHHBIX TOJYKOB, 3aperHCTpUpoBaHHBIX Kamepoil ACK-1
(SIkyTck). B TakoM yHHMKaJIbHOM MarepHalie IPUCYTCTBYIOT OUY€Hb PEIKHE COOBITHS, 0OYCIOBICHHBIE BO3MOXKHBIM
BIIMSTHAEM TeMHOI Matepun Beenennoit. OHU BBIpakatoTCsl B TOM, 4TO HekoTopbie muBHE [IIAJI n Gonpimue MoHU-
3alMOHHBIE TONYKH MUMEIOT paJivKaibHbIE OTJIMYHS 110 NPOCTPAHCTBEHHO-BPEMEHHBIM XapaKTEPHCTHKaM OT Mapa-
MeTpoB (HOHOBBIX JIMBHEW. B mpoInioM Beke Takue 0COOEHHOCTH BCETja OCTaBaIMCh HE3aMEUSHHBIMU H3-3a UX pell-
KOT'O MPOSIBIICHUS] U OTCYTCTBHUSI JOCTATOYHOW cTaTHCTHKH. K HacTosmieMy BpeMEHH HAaKOIUIEH JOCTATOYHO OOIb-
0K 00beM COOBITHH (COTHU M THICSYM €IMHUII) U3 MACCHBOB 3KCIIEPUMEHTAIBHBIX 3HAYEHUH, YTO MO3BOJISET MPO-
BECTH MPEIBAPUTEIILHBIN aHATH3 TUX COOBITHI.

Over the past few decades million showers were registered by the Yakutsk EAS array. To this must be added
more than 59 125 ionization jerks registered with the ASK-1 chamber (Yakutsk). In this unique set of data very rare
events caused by a possible manifestation of influence of the dark matter of the Universe are manifested. They are
expressed in the fact that some EAS showers and large ionization jerks have radical differences by spatial and tem-
poral characteristics from background shower parameters. In the last century, due to their rare manifestation and the
lack of sufficient statistics, such features always remained unnoticed. By the present time a sufficiently large amount
of events has been accumulated (hundreds and thousands of units) from the extended sets of experimental values
allowing to conduct a preliminary analysis of these events.

MOJIEJIMPOBAHUE ®OTOC®EPHBIX CJIOEB COJTHEYHOM BCIBIIIKHA

E.C. Anapuen, H.H. Konapamosa

1ACTpOHOMI/IquKasI obcepsaTopust Kuesckoro HanmonansHoro yausepcurera uM. T. IlleBuenko, Kues, Yipanna
I'maBHas actpoHOMHueckas obcepBaropuss HAH Ykpannsi, Kues, Yipanna
andrietselena@gmail.com

MODELING OF THE PHOTOSPHERIC LAYERS OF SOLAR FLARE
'E.S. Andriiets, 2N.N. Kondrashova

'Taras Shevchenko Astronomical observatory of National University of Kyiv, Ukraine
*Main Astronomical Observatory, Kyiv, Ukraine

Uzyueno ¢usmueckoe cocrosiuue orochepsl B Mpolecce pa3BUTHs Ci1aboil CONHeuHOM BCbIKU. [locTpoeHs
MoJy3MIMpHueckre Mozenu (Gorocdepbl [i1si HECKOIBKUX MOMEHTOB BCIIBIIIKH B TJIaBHOM ee (aze. Monenuposa-
HHUE BBINOIHAIOCH ¢ momoripio nporpammsl SIR (Stokes Inversion based on Response functions), paspaboTanHoit
Pynzom KoGo u nenp Topo Unubectoit (1992), B KOTOPO#l NPUHSTO YCIOBHE JIOKAIBHOTO TEPMOJANHAMHUUECKOTO
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paBHoBecus. Mcnomnb3oBansl I- 1 V-ipodwmin CTOKca ceMu JIMHUM jKee3a u xpoma. Mojens (hotocdeps! BCIBIIIKH
MMeeT ABYXKOMIIOHEHTHYIO CTPYKTypy: KOMIIOHEHT C MarHUTHBIM IOJIeM W HEMarHUTHOE OKpy)keHue. B kauecTse
UCXOJHOW MOJENIM NPHUHATA TapBaplCKO-CMUTCOHMAHCKAsh Mopenb crokoitHoil ¢otocdepsr Connua. B
pacripeziesieHusi apaMeTpoB C BBICOTOW BHOCWIJINCH BO3MYILIEHUSI U PACCUHUTHIBAIUCH NMPOGHIN A0 Jy4YILIEro
corjlacoBanus ¢ HabmoaaembiMu npoduisimu Crokca. MakpoTypOyJIeHTHBIE CKOPOCTH, (akTop 3amosiHeHus (1071
IIOIIAAH, 3aHUMAaeMasi MAarHUTHBIM 3JIEMEHTOM) NPEANoIaraluch HEM3MEHHBIMU ¢ BICOTOM. TlonmydeHsl pacnpene-
JIEHUs MO BBICOTE TEMIIEpaTyphl, HANPSLKEHHOCTH MAarHUTHOTO MOJS U JIyd4eBOW CKOPOCTH JUIsi MAarHUTHON KOMIIO-
HeHThl. [lapameTphl MO/IeNN HEMArHUTHOTO OKPY)KEHHS Majlo OTIIMYAINCh OT UX 3HAYCHUI B HEBO3MYILIEHHOH (o-
Tochepe.

The physical state of the photosphere during of a weak solar flare was studied. Semi-empirical models of the
photosphere for a few moments at main phase were obtained. Simulation was performed using the SIR code (Stokes
Inversion based on Response functions), developed by Ruiz Cobo and del Toro Iniesta (1992). The local thermody-
namic equilibrium was assumed. I and V Stokes profiles of the seven lines of iron and chromium was used. The pho-
tospheric model of the flare has two-component structure: a component with a magnetic field and a non-magnetic
environment. The Harvard—Smithsonian model of the weak solar photosphere was assumed as the initial model. The
disturbances were made in the distributions of the parameters with a height and profiles were calculated to better
fitting with the observed Stokes profiles. Macroturbulent velocities, filling factor (the area occupied by the magnetic
element) were assumed constant with height. The height dependences of the temperature, magnetic field, and line-
of-sight velocity were obtained for two components. Parameters of the photosphere nonmagnetic surroundings dif-
fered little from their values in the quiet photosphere.

HCCJIEJOBAHME JYUYEBBIX CKOPOCTEM IIJIA3MbI OT XPOMOC®EPBI
JI0 HUKHEM KOPOHBI IO HABJIIOJIEHUSIM COJIHIIA B Y®-TUAIIA3OHE

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

HuctutyT comreuno-3emuon pmsuku CO PAH, Upkyrck, Poccust
golodkov @iszf.irk.ru

INVESTIGATION OF LINE-OF-SIGHT PLASMA VELOCITIES FROM
THE CHROMOSPHERES TO THE CORONA ON UV DATA

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

Ilo cmexrpansHbIM HaOmofeHnsM B Y®-anama3oHe, TMONyYeHHBIM ¢ momombeio uHCTpyMenTa SUMER
kocmuyeckoro ammapatra SOHO, Obutn uccleoBaHBI JIyueBble CKOPOCTH HMOHOB HaJ YYacTKaMH CIIOKOWHOTO
ConHIa ¥ KOPOHAJIBHBIX JIBIP C TeMIleparypamMu GOpMHUpPOBaHHs OT XpoMochepsl 10 KOpoHBL. bbulo HalaeHo, 4yTo
BBICOTHOC PACIpECICHHE CKOPOCTEeH MOHOB PAa3JIMYHO s CrioKoiiHOro CoJHIIa U KOPOHATIBHBIX JbIp. B 00macTsx
criokoiiHoro CoJtHIIa ObIIM MOYyYeHbI KaK MOJIOKUTENbHBIE, TaK U OTPULATENIbHBIE JIydeBble CKOPOCTH HMOHOB. Ha
XpoMoc(epHBIX YPOBHSX IOTOK BellecTBa HanpasieH K COJHIy co CKOpOcThIO ~15 km/c. C yBeInUeHHEM TeMITEpaTyphl
HaOJIFOJAI0TCS TOJIOXKUTENBHBIE ~25 KM/C JTydeBble CKOPOCTH HOHOB, HanpaBiieHHbIe 0T CoiHIa. B KOpoHaIBHBIX ABIpax
JIOTUIEPOBCKUE CKOPOCTH B OCHOBHOM HarmpasieHbl oT Comama. Ha ypoBHe xpomocdepsl — mepexomHoi obmactu
HaOmogaeTcsi MUHUMYM ckopocTel ~0 KM/C, mocie KOTOpOTO CKOPOCTH WOHOB HAUMHAIOT YBEJINYMBATHCS H
nocturaioT ~30 km/c B KopoHe. Bo Bcex BBICOTHBIX paclpeleIeHUs X CKOpocTell OBUTH BBISBICHB OCOOCHHOCTH B
YCKOPEHHH COJTHEYHOTO BETpa B 00JaCTH BepXHEil XxpoMocheps! U MepexoaHoi 00IacTH.

Based on spectral observations in the UV-band of the SUMER instrument on board the SOHO spacecraft, we
have examined line-of-sight ion velocities over ranges of the quiet Sun and coronal holes with temperatures of ion
formation from the chromosphere to the corona. We have found out that the height distribution of ion velocities in
the quiet Sun differs from that in coronal holes. For the quiet Sun's regions, we obtained both positive and negative
line-of-sight ion velocities. In chromospheric layers, the flow of matter is sunward with a velocity of 15 km/s. As the tem-
perature rises, there are positive, antisunward flows with a velocity of ~25 km/s there. In coronal holes, Doppler velocities
are largely antisunward. At the chromosphere-transition region level, there is a velocity minimum of ~0 km/s after which
ion velocities start to increase and reach ~ 30 km/s in the corona. In all the height distributions of velocities, we revealed
peculiarities in solar-wind acceleration in the upper chromosphere and transition region.

HCCJIEJOBAHUE MOJIYCYTOYHOM BAPUALIAA
TAJIAKTHYECKHX KOCMHUYECKHX JYUYEN

C.K. I'epacumoBa, ILIO. I'o11010008, [1.A. KpuBomankus, I'.®. KppiMckuii

HuctutyT KOcModm3ndeckux uccienosanuit u asponomun uM. F0.T. Illadepa CO PAH, Skyrck, Poccnst
gpeter @ikfia.ysn.ru
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STUDYING SEMIDIURNAL VARIATIONS IN GALACTIC COSMIC RAYS

S.K. Gerasimova, P.Yu. Gololobov, P.A. Krivoshapkin, G.F. Krymisky
Yu.G. Shafer Institute of Cosmophysical Research and Aeronomy SB RAS, Yakutsk, Russia

Ha 0a3e MHOrojeTHeil perucTpaiii KOCMHYECKHX JIyded C MOMOIIBI0 MIOOHHOTO crekrporpada B SkyTcke
(62°01' N, 129°43’ E) 1 MHOTOHAIPaBJICHHOTO0 MIOOHHOTO Teseckona Ha cT. Haros (35°10" N,136°58" E) oOHapy-
JKCHBI CE30HHBIC UBMCHCHUS HOJ'IyCyTO'-lHOﬁ Bapnaum/l KOCMHUYCCKHUX nyqeﬂ u €€ UBMCHCHUS C ypOBHeM COHHe‘lHOﬁ
aktuBHOCTH. [IpoBeieHO MOIENUPOBaHUE CE30HHBIX U3MCHEHUH C MCIOJIh30BAHUEM MEXaHU3MOB, MPEIIIOKECHHBIX
aBTOpaMH paHee.

Seasonal changes in the semidiurnal variation of cosmic rays and their changes with the level of solar activity are
discovered as a result of the long-term recording of cosmic rays by the spectrograph in Yakutsk (62°01' N, 129°43'
E) and multidirectional muon telescope at Nagoya (35°10" N, 136°58" E). Seasonal changes are simulated using
mechanisms proposed earlier by the authors.

YCKOPEHHUE COJTHEYHBIX KOCMUYECKUX JIYYEHN YJAPHBIMU BOJTHAMU
E.I'. Bepe:xkko, C.H. Tanees, T.1O. 'puropnes

HucruryT KocMom3ndeckux nccienosanuii u asponomun uM. 10.T. Illagepa CO PAH, Skyrck, Poccus
timur.grigoriev@ikfia.ysn.ru

SHOCK ACCELERATION OF SOLAR ENERGETIC PARTICLES

E.G. Berezhko, S.N. Taneev, T.Yu. Grigor'ev
Yu.G. Shafer Institute of Cosmophysical Research and Aeronomy SB RAS, Yakutsk, Russia

Hccrnexyetcs npomuecc yCKOPeHHsI COMHEYHBIX KocMudeckux jtydedt (CKJI) ymapHbIMEH BOJTHAMH, TOPOKIAEMBI-
MU KOPOHaJIbHBIMH Bbl6pOCZlMl/I BCIICCTBA, C YUCTOM I'€HCpAllNU aﬂb(i)BeHOBCKI/IX BOJIH YCKOPCHHbBIMU YaCTULIAMU.
BeirosiHeHb! ieTanbHble YhciaeHHble pacueTs criekTpoB CKJI, popMupyembIx pH pacupoCTpaHEHHH YAAPHBIX BOJIH
B kopoHe ConHIa, B paMKax KBasmiIHHeiHoro noaxona. IlokazaHo, 4ro TeopeTndeckas MOEIb OOBSICHIET OCHOB-
Hble HabOr01aeMble ocodeHHocTr motokoB CKJI y opoutsr 3emutn.

The formation of a gradual event consisting of solar energetic particles (SEPs) accelerated at an expanding cor-
onal shock driven by coronal mass ejection is studied with selfconsistent Alfven wave excitation within quasilinear
approach. It is shown that the model reproduces the observed features of gradual SEP events.

JUHAMUKA KPYITHOMACIHITABHBIX MATHUTHBIX HOJIEM COJTHIIA
E.B. JleBsToBa, B.U. Mopasuunos, JI.A. ILniocunna, B.M. Tomo3o0B

WuctutyT comneuno-3emuoit pmsnku CO PAH, Upkyrck, Poccust
devyatova@iszf.irk.ru

THE LARGE-SCALE MAGNETIC FIELDS DYNAMICS OF THE SUN
E.V. Devyatova, V.I. Mordvinov, L.A. Plyusnina, V.M. Tomozov
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

Bonnuer n Buxpu PoccOu mpenactaBisaior coboit KpynmHoMacmTaOHbIe 00pa3oBaHHUs ¢ TOPU3OHTAIBHBIMU pa3Me-
pamu nopsinka paguyca ConHIa, TMHAMHKA KOTOPBIX omnpexaensercs B-3¢gdexrom — 3aBucuMocTsio mapamerpa Ko-
pHoiHca OT IMUPOTHl. MHOTHE NCCIIeI0OBAaHMS YKA3bIBAIOT HA TO, YTO OHU MOTYT UTPATh 3aMETHYIO POJIb B AMHAMHKE
COJTHEUHOW aKkTHUBHOCTH. [IJi1 pacmpocTpaHeHus: BOJH PoccOr HEOOXOAMMBI MOHMKEHHAST BSI3KOCTh U YCTOWYHMBAS
crparudukanus. B BepxHux cnosix ColHIa 3TUM yCIOBUSIM YIOBJIETBOPSIIOT TOHKUI CJION HaJl KOHBEKTHBHOW 000-
noukoit (~500 kM) u 30Ha TaxokyiuHa. Cepbe3HON MPOOIEMOH SABIsETCS MACHTU(PUKAIMS UCTOYHUKA SHEPTHU JUIs
Hakayky BoJIH PoccOu. VcrouHnKaMy HEyCTOWYMBOCTH MOTYT OBITh BO3MYILECHUS TONIIMHBI TaXOKINHA W/WIA JI0JI-
TOTHBIE HEOJTHOPOIHOCTU CPEIHETO TEUEHHs B TAXOKIIMHE, OOYyCIIOBJICHHbIE BHEIIHUM BO3JIEHCTBHEM Ha TaXOKJIHMH
(muddy3us peTMKTOBOTO MO, HAPUMED), WA BO3MYIICHHUS, BOSHUKAOIINE Ha TPAHUIIC TIOJIIPHOTO BUXPSI.

B paboTte mo maHHBIM W3MEpPEHWH MarHUTHOTO MO B 21-24-M coNHEYHBIX IUKIaX oOcepBaTopmn Wilcox
MPEIIPUHATA TOMBITKa O0OHAPYKEHUS JTONTOXKHUBYIIIHX OCOOCHHOCTEH B pacIipe/lelleHNH KPYITHOMACIITAaOHBIX Mar-
HUTHBIX TIosiel CoJTHITa, KOTOPBIE MOTJIHM OBl MMPOJUTH CBET HAa UCTOYHUK reHepannu BoiH Poccou Ha Comnie. Oco-
060e BHUMaHHE yIenseTcs TUHAMUKE BBICOKOIIMPOTHRIX MarHUTHBIX monel ColHIla, «B3aMMOICHCTBHIO» MAarHUT-
HBIX TIOJICH U MX CBSI3M C MEPHIMOHAIBHBIMU Ipeii)aMyu MAarHUTHOTO TOJISI.
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Rossby waves and vortices are a large-scale structures with the horizontal sizes of the order of the solar radius.
Their dynamics are determined by dependence of the Coriolis parameter with latitude. Many studies point out that
Rossby waves can play a significant role in the solar activity dynamics. Reduced viscosity and stable stratification
are necessary for Rossby waves propagation. In the upper layers of the Sun these conditions exist in the thin layer
over the convective envelope (~500 km) and tachocline. Identification of the energy source for Rossby waves pump-
ing is a serious problem. Sources of instability may be disturbances of tachocline thickness, longitudinal inhomoge-
neities of the mean flow in the tachocline caused by external influences on the tachocline (for example, diffusion of
fossil magnetic field) and also disturbances occurring at the boundary of the polar vortex.

Using the Wilcox Solar Observatory synoptic charts of the photospheric magnetic field in the 21-24 solar cycles
we make an attempt detect the long-lived large-scale features in the magnetic field distributions that might shed light
on the source of the Rossby waves generation. Particular attention is paid to the dynamics of high-latitude magnetic
fields, interhemispheric interaction of magnetic fields and the meridional drift of the magnetic field.

N3MEPEHUE BbICOT @OPMUPOBAHUS N3JTYUYEHUSA B ATMOC®EPE COJTHEYHOTI' O ITSITHA
JJIs1 PSLIA IVTAH BOJIH YJIbTPA®UOJIETOBOI'O TUAIIA3OHA
HA OCHOBE AHAJIM3A TPEXMUWHYTHbBIX KOJIEBAHUU

'A.C. Jlepec, ?C.A. AnduHOreHTOB

II/IpKyTCKI/Iﬁ rocyAapCTBEHHbIN yHUBepcuTeT, MpkyTck, Poccus
*UHcTHTYT conHedro-3eMHoi dusukin CO PAH, Mpkytck, Pocers
kiwi_07 @list.ru

THE MEASUREMENT OF EMISSION FORMATION HEIGHTS IN THE SUNSPOT ATMOSPHERE
FOR SEVERAL WAVELENGTHS IN UV AND EUV BAND BASED
ON THE ANALYSIS OF THE THREE MINUTES OSCILLATIONS

'A.S. Deres, ’S.A. Anfinogentov

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

Hccnenoranue koebanuii u BosiH B armocdepe ColHIa SBISCTCS BaXKHBIM Pa3/IeiioM (PU3UKH COTHCUHOW aTMO-
cheprl. KomebaHus SIBISTIOTCS MPUPOTHBIMU 30HIAMHU, KOTOPBIC HECYT HH(POPMALIUIO O Cpeie, TIe OHU PacIpocTpa-
Hs1toTCs. B pabote npecTaBiieHsl pe3yibTaThl aHAIH3a TPEXMIHYTHIX KOJieOaHuit mo HabmoaeHusM O0cepBaTopun
conmaeyHo# nuHamuku (SDO). MBI aHAM3UPOBAIH 33ACPKKA MEXTY KOJICOaHUSIMH, HAaOIIOTAaIOIIIMUCS HaJl TEHBIO
IITHA HAa Pa3HBIX [UTMHAX BONH. KaXxmoii [iHe BOTHBI COOTBETCTBYET CIIOW B aTMOC(epe IATHA C OTIPeIeICHHON
TeMnepaTypoil. OnpeaeneHo OTHOCUTEIbHOE pacioioskeHrne B atMocdepe CoHIA CITOeB, U3MYJAONINX Ha Pa3HBIX
JUIMHAX BOJIH yJIbTPa(HOJIETOBOrO U KpailHero yabTpaduoNIeTOBOr0 1uana3oHoB. [loyyeHbl YuClieHHbIE OLCHKN
PacCTOSIHUN MEX/y HEKOTOPBIMH U3 HUX. Pe3yJibTaThl CONOCTABIICHBI C ABYMS MOACISIMU aTMOC(EPhI COTHEYHOTO
msaTHa. HecMOTpst Ha JOCTaTOYHO BBICOKYIO ITOTPEUIHOCTD, OTYYEeHHBIE OLEHKH PACCTOSIHUHN TO3BOJIAIOT OTAATh
OPENOYTEHUE OJHOM U3 MOJIeNieit aTMoc(ephbl TEHH IMATHA KaK 00JIee PeaTuCTHUHOM.

The study of MHD oscillations and waves in the solar atmosphere is an important part of the solar physics. They
are natural probes containing information about physical medium, where they propagate. In this report we present
the analysis of 3-minutes oscillations observed with Solar Dynamics Observatory. We investigated delays between
oscillations detected at different wavelengths over the sunspot umbrae. Each wavelength corresponds to a layer in
the sunspot atmosphere with certain temperature. The relative position of the emission formation layers was re-
vealed. We also estimated the distance between some of these layers. The results obtained were compared with two
models of the sunspot umbrae atmosphere. Despite low accuracy of the measured quantities our measurements allow
us to select the model which is more realistic according our measurements.

IPUPOJA UMITYJIbCOB, 3AJIEP)KAHHBIX HA t>5 ps, B CHUUHTHJLIALIHOHHBIX
JETEKTOPAX B JIMBHSIX C SHEPTUEM E,>10" 5B

I0.A. Eropos, C.I1. Knypenko, A.B. Cadypos

HHeTuTyT KOcMomu3ndeckux uccienoBanuid u asponomun uM. 10.T. Ilagepa CO PAH, Skyrck, Poccns
yuriyegorov @ikfia.ysn.ru

THE NATURE OF PULSES DELAYED BY 1>5 puS IN SCINTILLATION DETECTORS
FROM SHOWERS WITH ENERGY E;>10" eV

Y.A. Egorov, S.P. Knurenko, A.V. Sabourov
Yu.G. Shafer Institute of Cosmophysical Research and Aeronomy SB RAS, Yakutsk, Russia
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OKcrepuMeHT B SIKyTCKe MmoKa3al, YTO Ha BPEMEHHOW pa3BepTKe OTKIIMKA CIMHTIULIIHOHHOTO AETEKTOpa Impu
OIpeJIeNIeHHBIX YCIIOBHAX B JTHBHSX ¢ £o=10'* 5B Hab/01a10TCs MMITYIIBCHI C 3a/1EPXKKOI TI0 BpeMeHH Golee 5 MKC,
TOTa KaK 10 MOJIEIHHBIM pacdeTaM Bce OCHOBHBIE YacTHIbI Aucka 1IIAJ] momKkHBI MPUXOIUTH KOMIAKTHO U yKIIa-
JIBIBaThCSl BO BpeMeHa nopsaka 1-5 mkc. [Ipupona oOpa3oBaHus TaKMX UMITYJIbCOB HIOKA HE COBCEeM sicHa. [Jist uH-
TepOpeTaliun MOJYUCHHBIX PE3YJIbTAaTOB MBI IIPOBEIN CO6CTBGHH])IG pacyeTbl BPECMCHHBIX pacnpeﬂeneﬂnﬁ OCHOB-
HbIX KoMroHeHT [TIAJI (3apsoKeHHBIX YacTHIl, MEOOHOB W HEHTPOHOB) JJIsi TUBHEH C Eo>10"® 5B. Jlnst aT0r0 MsI
ucnoinbs3oBanu nporpammy CORSIKA (Bepcus 6.990) ¢ monensimu QGSJETO1c u FLUKA?2011.2. PacyeTs! npoBo-
JWITNCH JUTs ycloBui SkyTckoit yctanoBku 1ITAJIL.

CpaBHUBasI pacyeThl M IKCIIEPUMEHT, MbI IIPHUIIIH K BBIBOJLY, UTO 3a/iepKaHHbIE UMITYJILCHI MOTYT OBITH CBSI3aHBI
¢ HeliTpoHHOU KommoHeHToH IIIAJI, KoTOpas, 3aMeUIssICh B BEIIECTBE JETEKTOPA U OKPYXKAIOLIUX €ro IpeaMerax,
POXIaeT 3JIEKTPOHbI HU3KUX YHEPTHH, KOTOPbIE M PETUCTPUPYIOTCS CHUHTHUIILMOHHBIMHU JETEKTOPAaMH C HU3KHM
MTOPOTOM.

Yakutsk experiment has shown that in showers with £10"® eV under certain conditions in the time-base of the scin-
tillation detector response there are pulses delayed by more than 5 microseconds. At the same time, according to model
calculations, all the main particle composing a shower disk should arrive compactly and house within 1-5 mcs. The nature
of these pulses is not yet clear. To interpret obtained results, we calculated the temporal distribution of various EAS com-
ponents (charged particles, muons and neutrons) for energies £10" eV. Calculations were performed with the use of
CORSIKA code (version 6.990) within the framework of hadron interaction models QGSJETO1c and FLUKA2011.2.
The calculations were performed for the conditions of the Yakutsk EAS array.

After comparing the calculation and experimental results, we concluded that delayed pulses could be associated
with neutron component of EAS, which is moderated in the detector materials and surrounding objects and produces
low-energy electrons, which are detected by low-threshold scintillation detectors.

OOPMUPOBAHUE N HAYAJIBHASA CTAUS IBUKEHUA
KOPOHAJIBHBIX BBIFPOCOB MACCBI

S.A. EropoB, B.I'. ®@ajinmreiin

WuctutyT conneuno-3emHou puszuku CO PAH, Upkytck, Poccus
diegon@ya.ru

FORMATION OF CORONAL MASS EJECTIONS AND INITIAL PHASE OF THEIR PROPAGATION
Ya.l. Egorov, V.G. Fainstein
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

ITo nanHeIM KocMmuueckux anmapatoB SDO, PROBA2 u ap. BbISIBIEHBI IPOLECCHI, IPEAIECTBYIOIINAE MOSABIE-
HUIO M COINPOBOXKJAOIINE BO3HUKHOBEHHE (DPOHTAIBHON CTPYKTYpHI Jecatd JTuMOoBbIXx KBM, a Takke M3ydeHbI
3akoHOMepHOCTH ABkeHnss KBM Ha HauasnsHOM 3Tane. OHUM U3 TaKHUX MPOIECCOB OKA3aIach 3pyHIusA IpoTyode-
paHIla WK TOpSYeH SMUCCHOHHOM TETNIM, HaO0JaeMbIX B JIMHUAX KpaitHero ymeTpaduonera. s ogaoro KBM
Havally 3pynuuu nporybepania, cea3anHoro ¢ KBM, npenmectsyer spynuust npoTybepaHiia MEHbIINX pa3MEpOB,
PAacIoI0KEHHOTO B INIOCKOCTH HeOa BHYTPH OCHOBHOTO MpoTyOepaHna. THINYHBIME NporieccaMu Al OOJIBbIIHHCT-
Ba paccMorpeHHbIXx KBM oka3zanucek mosiBieHHe B 00J1acTU TeHepauuy BHIOPOCOB MACChl OZHOW WIIM HECKOJBKHX
JBIDKYIIMXCS B HaIpPaBICHWU OT ILEHTPa COJHEYHOIO JUCKAa CTPYKTYpP IOBBIIIEHHON SPKOCTH U OAHOBPEMEHHOE
BBIJICJICHUE HECKOJIbKUMH Y4aCTKaMH MOBBIIICHHOH SPKOCTH MecTa, TAe B AajbHeiimeM chopmupyercs: GppoHTaib-
Has ctpykrypa KBM. YcraHoBieHo, uto ¢poHTanpHas cTpykrypa Takux KBM Bo3HMKaeT W HaYMHAET JBUraThCs B
HarpasJeHHe OT TUMOa 1ocie CONPUKOCHOBEHHMS C MECTOM ee ()OPMUPOBAHUS JBIKYIINXCS BHYTPEHHUX CTPYKTYP.
OOHapy»eHa HOJIOKUTENbHAsT KOPPEJSIUS MEX/y BBICOTOW 3PYNTHBHOrO IpoTyOepaHia, cBsizanHoro ¢ KBM, u
BbICOTON (ppoHTAIBHON cTpyKTYphl KBM nepen HauanaMu nx ABHKEHHUH.

We identified processes preceding the appearance of a front structure for 10 limb CME:s, and studied regularities
in CME motion at the initial stage based on SDO, PROBA?2 and other spacecraft data. One of these processes was
prominence (or hot emission loop) eruption observable in EUV. In one case CME-related prominence eruption pre-
ceded the eruption of another, smaller-sized prominence located in the plane of the sky inside the main prominence.
A typical process for most of the CMEs was the appearance in the eruption region of one or more bright loops mov-
ing outward from the solar disk centre and a simultaneous appearance of bright areas above these loops where the
frontal CME structure subsequently formed. It was established that the frontal CME structure starts to move upon
contact with moving internal loops. A positive correlation has been found between the height of the CME associated
eruptive prominence and the height of the CME front structure before the start of their movement.

IEPBBIE MUKPOBOJIHOBBIE CIIEKTPAJIBHBIE HABJIIOAEHUS IBYX HCTOYHHUKOB
BO BPEMSI COJTHEYHOM BCHBIIIKHA

H.A. Knanos, B.I'. 3anganon
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HuctutyT conmneuno-3emuon ¢pusuku CO PAH, Upkytck, Poccust
zhdanov @mail.iszf.irk.ru

FIRST MICROWAVE SPECTRAL OBSERVATION OF TWO SOURCES DURING
THE SOLAR FLARE EVENT

D.A. Zhdanov, V.G. Zandanov
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

BriepBrie MUKPOBOJIHOBBIE CHEKTPHI JBYX HMCTOYHHKOB ITONYYEHBI OAMHOYHOW AaHTEHHOH. MBI paccMOTpenH
COJIHEYHYIO BCHBIIIKY, ITpou3olueanryto 29 utons 2012 r. B 04:13 UT. Unrepdepomerpuyeckue nanusie CCPT no-
Ka3aJi HAIMYHE JBYX MHUKPOBOJIHOBBIX MCTOYHHKOB — OCHOBHOTO WM yaaneHHOro. OOHapyXeHO, YTO BPEMEHHOMH
npoduis mpaBoil kpyrosoii nmossipuzanuu (RCP) Ha wactore 5.7 I'T 0AHOTO UCTOYHHKA UMEET MOXOXKUH BHUJ C
BPEMEHHBIM MPO(QUIEM Ha TOW K€ YacTOTE BTOPOTO MCTOYHHUKA. Takke Mbl 3aMETHJIM BPEMEHHOMN CHBHI MEXKIY
STHUMH KPUBBIMH. MHUKPOBOIHOBBIM CIEKTp OBLI MOMYUYEH C MOMOMIBIO crieKTponossipuMmerpoma 4-8 I'T'. Mel npen-
rmojiaraeM, 4To OBICTPO M3MEHsomascs koMrnoneHTa RCP MUKpPOBOTHOBOTO CIIEKTpa MPUHAIICKUT OCHOBHOMY HC-
TOYHHKY, TOTJa KaK OBICTPO M3MEHSIONIAsCS KOMIIOHEHTa JieBoi KpyroBoi mossipu3anuu (LCP) mukpoBomHOBOTO
CIEKTpa MPUHAICKUT YAAICHHOMY MUCTOYHUKY. 3aJepiKKa MOXKET ObITh OOBSCHEHA JBIKYIIUMUCS 3JICKTPOHAMH C
sHeprusiMu 110 30 k3B BIoIb meTenb, pacnoaoKeHHBIX MEXy HCTOYHHKAMH.

We present the first microwave spectral observations of two sources obtained single dish antenna. The event is
occurred 29 June 2012 in 04:13 UT. Obtained SSRT interferometric observations showed availability two source
both the main source and the remote source. We noticed that the RCP time profile at 5.7 GHz frequency from the
main source had similar appearance with the LCP time profile at the same frequency from the remote source. Also
we noticed a temporal shift between these curves. The microwave spectrum was obtained from 4-8 GHz spectropo-
larimeter. We propose that the rapidly varying component of RCP microwave spectrum is related to the main
source, whereas the rapidly varying component of LCP microwave spectrum is related to the remote source. The
temporal shift can be explained moving electrons with energy up to 30 keV along loops disposed between sources.

HNEPUOJUYECKHUE BAPUALIMU IINPUHBI KOHTYPA JIMHUU Ha 65634
KAK THIUKATOP BOJIHOBBIX ITPOLECCOB B XPOMOC®EPE COJIHIIA

A.B. 3yokoBa, H.. Ko6anos

HuctutyT conmneuno-3emuoi ¢pusuku CO PAH, Upkytck, Poccust
zubkova_av @iszf.irk.ru, kobanov @iszf.irk.ru

PERIODIC VARIATIONS OF THE He 6563A LINE WIDTH AS AN INDICATOR
OF WAVE PROCESSES IN THE SOLAR CHROMOSPHERE

A.V. Zubkova, N.I. Kobanov
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

W3ydeHne BONHOBBIX MPOIIECCOB B COHEYHOH aTMocdepe, B TOM duciie B KopoHambHBIX Abipax (KII), Heo6xo-
JVMO AJIsI PEIICHHs BOIIPOCOB, KACAOIIMXCS MIEPEHOCA SHEPTHU B XpoMocdepy U KOpoHy, ux Harpesa u pomu K[ B
nepeHoce U oOMeHe sHepruei. B pabore mpencTaBIeHb! Pe3yNbTaThl U3yUEHHS KOJI€0aTeNbHO-BOTHOBBIX JBHKECHHI
mupuHbl ipodmis mann Ho 6562.8 A B KJI Ha OCHOBE JAHHBIX, MTOJTyYeHHBIX Ha | OpM30HTANIBHOM COJTHEYHOM
Teneckone CasHCkOW conHeuHOW oOcepBaropuu. IIpu aHanm3e necATH BPEMEHHBIX CEpU MPOAOIIKHUTENBHOCTHIO
45-160 MuH OOHapY>KEHO, YTO MOIIHOCTh KOJeOaHWI IIMPHHBI KOHTYpa yBEJIMYMBACTCS K TpaHULaM Xpomocdep-
HOM ceTku. HanOonpliee paznuune Mexy KolieOaHUsIMU B CETKE U suelike oTMedeHo Ha yactore 2.5—4 mI 1. [omyye-
Ha 3aBHCHUMOCTh Cpe/IHEeH aMIIUTY Ikl KosteOaHui oT yriia, nox kotopsiM K/l Habmosanmics Ha COJTHEUHOM AMCKE, YTo,
BO3MOJKHO, CBSI3aHO C HAaKJIOHOM MarHMTHBIX TpyOok. [lo mpenBapuTensHBIM OIleHKaM, HaOJllogaeMble Bapualuy He
MOTYT OBITh BBI3BaHBI TEIUIOBBIM YIIUPEHHEM. BO3MOXHOW MPUYMHON MX MOTYT OBITh a1b()BEHOBCKHE BOJIHBI, pac-
MIPOCTPAHSIONINECS B MATHUTHBIX TPYOKax.

The study of wave processes in the solar atmosphere, including coronal holes (CH), is necessary to decide the is-
sues of energy transfer in the chromosphere and corona, its heat and the CH role in the energy transport and ex-
change. The paper reports the results of the wave motions research of the Ha 6562.8 A line width measured in the
CH with the data obtained at the Horizontal Solar Telescope of the Sayan Solar Observatory. By analysis of 10 tem-
poral series with 45—160 min duration, it was found that the oscillation power was increased to the chromospheric
network borders. The largest difference between the fluctuations on the cell border and inside the cell corresponds to
the frequency range of 2.5-4 MHz. The average amplitude dependence of the oscillation angle at which the CH
were being observed at the solar disk is obtained, which was possible due to the inclination of the magnetic tubes.
According to preliminary estimates, the observed variations can’t be caused by thermal broadening. Perhaps their
possible reason is the Alfven waves propagating in the magnetic flux tubes.
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JABA KAHIAUJATA B TPAH3UTHBIE DK30IITAHETBI, OTKPBITBIE
B PAMKAX ITPOEKTA «<MACTEP»

'A.1O. Bypnanos, 'A.A. ITonoe, 'B.B. Kpyumuckuii, °K.1. Banos

'KoypoBckast actporoMuueckas o6cepsatoprs Y paabekoro (eaepanbHoro yuusepentera, Exarepun6ypr, Poccns
AcTtpoHOMHuUecKas obcepBaTopus IpKyTCKOTro rocy1apcTBEHHOTO YHHBEpcHuTeTa, pkyTck, Poccust
burdanov.art@gmail.com, ivorypalace @ gmail.com

TWO TRANSITING EXOPLANET CANDIDATES FROM THE MASTER PROJECT
'A.Y. Burdanov, 'A.A. Popov, 'V.V. Krushinsky, ?K.1. Ivanov

"Kourovka Astronomical Observatory of Ural Federal University, Ekaterinburg, Russia
2 Astronomical Observatory of Irkutsk State University, Irkutsk, Russia

[IpencraBneHs! 1Ba KaHOWAATa B TPAH3UTHBIE 3K30IIAHETHI, OTKPBITEIE B co3Be31uM JleOens B X0J4e KOPOTKOIO
(horomeTprueckoro od3opa Heba, BeIoIHEHHOTO B KOoypoBcKoii actpoHOMU4ecKor obcepaTtopuu Y pajibckoro dee-
panbHoro yHusepcuteTa neroM 2012 r. Kanaunar MASTER-1b (pomurensckas 3Be3qa 2MASS 20260213+5006032,
R=12".4) umeer nepuoxn 0.847 cyr, naxenue Oiecka 0™.015 u npomomkuTeNbHOCTS TpausuTa 1.6 4. Kanmumar
MASTER-2b (poautenbckas 38e31a 2MASS 20341625+5015427, R=13".8) ¢ nepuogom 0.983 cyT umeeT najgeHue
6iecka 0".017 u npomomkuTeNnsHOCTS Tpansuta 1.7 4. HaGmonaembie 3)(GeKThl IpeonoKUTeIbHO BEI3BAHbI K-
30IUIaHeTaMu Tuna «ropsunid fOmmTep». B nokiane npuBoauTcst onucanne oOHapyXEHHBIX KaHIUJATOB, CPEACTB
TIOMCKa, a TAKXKE METOJOB IMOIy4YeHHs B 00pabOTKM HAOMIONATENBbHBIX JaHHBIX. /ISl BBISSCHEHNS! HCTUHHOM IPHPO-
JIbl OOBEKTOB HEOOXOMMBI JaNIbHEHIIE (POTOMETPHUIECKHE M CIIEKTPOCKOIMMYECKNE NCCIIEIOBAHMS.

We present two transiting exoplanet candidates in Cygnus discovered during a small photometric survey per-
formed at the Kourovka Astronomical Observatory of Ural Federal University in the summer of 2012. The MAS-
TER-1b candidate (host star 2MASS 20260213+5006032, R=12".4) has a period of 0.847 days, transit depth of
0™.015, and transit duration of 1.6 h. The MASTER-2b candidate (host star 2MASS 20341625+5015427, R=13".8)
has a period of 0.983 days, transit depth of 0™.017, and transit duration of 1.7 h. We believe that these transit-like
signals might be caused by Hot Jupiters. Observations, data reduction, transit search tools, and detected candidates
are described. Follow-up photometric and spectroscopic observations are needed to clarify the nature of the candi-
dates.

PA3PABOTKA METOJIUKHA INPOTHO3A T'EOY®®EKTUBHBIX BO3MYILIEHU
COJIHEYHOI'O BETPA 1O JAHHBIM HECKOJIBKUX CTAHIIMI KOCMUYECKHUX JIYUEA

J.J1. UcakoB, B.I'. I'puropnes, C.A. Ctapoay0ies

HuerutyT KocModu3ndecKux uccienoBanuii u asponomun uM. 10.T. Ilagepa CO PAH, Skyrtck, Poccus
Id88akimo @mail.ru, Grig@ikfia.ysn.ru, Starodub@ikfia.ysn.ru

DEVELOPMENT OF THE FORECASTING METHODS OF GEOEFFECTIVE DISTURBANCES
OF THE SOLAR WIND BY DATA OF A FEW COSMIC RAY STATIONS

D.D. Isakov, V.G. Grigoryev, S.A. Starodubtsev
Yu.G. Shafer Institute of Cosmophysical Research and Aeronomy SB RAS, Yakutsk, Russia

B nacrosimee Bpemsa 8 UKOHA ¢ nenbto nporHo3a KOCMUYECKON MOroJibl IPOBOAUTCS. HENPEPHIBHBIT MOHUTO-
PHHT JUIsl OIIpENeJICHHs TIapaMEeTPOB CYTOUYHON aHM30TPOITMH KOCMHUYECKHX JIy4eH B PEeXHMME PEealbHOI'O BPEMEHH.
[Ipn 3TOM HCHONB3YIOTCS YacOBBIC JaHHBIC HEMTPOHHOTO MOHHTOPA M Ha3eMHOI'O MIOOHHOTO TEJECKOIa OJIHOH
cTaHmuy — SIKyTckoro cnekrporpada kocmudeckux tydeit um. A.W. Ky3smuna. B cBs3u ¢ mosiBUBIIEHCS BO3MOXK-
HOCTBIO JJOCTYyINA K JAaHHBIM MUPOBOM CETH CTAaHLUUN HEUTPOHHBIX MOHUTOPpOoB NMDB B pexxuMe peanbHOro Bpeme-
HH HPEACTABISIET MHTEPEC PACIIMPEHNE MOHUTOPHHIA C €TI0 MPOTHO3a reo3()(heKTHUBHBIX BO3MYIIECHUI COTHE-
HOTO BeTpa. B nmaHHOi pabore mccieqoBaHa BO3MOXKHOCTh HMPOTHO3a Te03(P()EKTUBHBIX BO3MYLIEHHH COJHEYHOTO
BETPa C HCIIOJIb30BAaHUEM JaHHBIX PAa3/eNeHHBIX IO JOJITOTe CTaHLIUN HEHTpOHHBIX MOHMTOpoB Yakutsk, Kiel u
Newark. [Toka3aHo, 4To Takoi MOAXO/ MO3BOJISIET IIPOrHO3UPOBATH IoMafaHue 3eMIId B 001acTi reodddeKkTHBHBIX
KPYIHOMACIITaOHBIX BOBMYIIEHHH COJIHEYHOT'O BETPa C BEPOATHOCTHIO 0KoJio 0.7.

At present at SHICKA, to forecast space weather a continuous monitoring on definition of parameters of daily
cosmic ray anisotropy is carried out in real time. In this case hourly data of the neutron monitor and ground-based
muon telescope of one station i.e. the Yakutsk cosmic ray spectrograph named after A.I. Kuzmin are used. In con-
nection with the appeared opportunity of access to data of the world network of neutron monitor stations (NMDB) in
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real-time, the creation of more expanded monitoring for the purpose of forecasting of geoeffective disturbances of
the solar wind is of interest. In this paper the possibility of forecasting of geoeffective disturbances of the solar wind
with the help of data of the Yakutsk, Kiel and Newark neutron monitor stations separated in longitude has been stud-
ied. It is shown that such approach allows to forecast the Earth’s ingress into the field of the geoeffective large-scale
solar wind disturbances with probability about 0.7.

PEIT'UCTPALUA PAJUOU3ITYUYEHUS HIAJ HA YCTAHOBKE TUNKA-REX
IO.A. Ka3zapuna

HpxyTtckuii rocyjapcTBeHHbIN yHUBepceuteT, MpkyTck, Poccus
lutien777 @mail.ru

DETECTION OF EAS RADIO EMISSION AT THE TUNKA-REX EXPERIMENT
Y.A. Kazarina
Irkutsk State University, Irkutsk, Russia

OnHOM M3 aKTyalbHBIX MPOOJIEM COBPEMEHHOI acTpO(QH3NKH SIBISIETCSI HHTEPIpETaIysl HaOII01aeMbIX 0COOEH-
HOCTEH CIEKTpa KOCMHYECKHX JIydeH CBEPXBBICOKMX SHEPrHi M BBLICHEHHE BONPOCA 00 MX TalaKTHUECKOM HIIH
BHETAJIAKTHYECKOM MPOUCXOXKAeHUN. B HacTosmee Bpems B TynkuHckor nonnHe (Pecrybmmka Bypstust) Ha Teppu-
TOPUH YEPEHKOBCKOH ycTaHOBKH «TyHKa-133» pa3BepHyTa ycraHoBka Tunka-Rex («TyHKa-pamgmopacmmpenues),
npescTaBIsIomas coboit KOMIUIEKC U3 18 aHTeHH, pacHpe/eneHHbIX Ha TIomany | kv’. YCTaHOBKA PErHCTpHPYeT
paaroun3ydeHue mupokux armocdepubix nuBHei (IIIAJT). IIAJI oOpa3ytoTcs B pe3yibTaTe B3auMOJICHCTBUS KOC-
MHUYECKHX JIydeil CBEPXBBICOKHMX dHepruii ¢ armocgepoit 3emn. Vi3MepeHus: mpoBOASTCS COBMECTHO C yCTaHOBKOM
«Tynka-133», KoTOpas perucTpupyeT YepeHKOBCKOE U3ITyUeHHE, TeHEPUPYEMOe TEMH e aTMOC(HEPHBIMHU JINBHSIMHU.
CoBMECTHEIE N3MEPCHU paAUOU3TYUCHUA N YEPEHKOBCKOTI'O CBETA MPCAOCTABIAIOT YHUKAJIbHYIO BO3MOXKHOCTD JJIs
KPOCCKaTMOPOBKH 3THX JBYX KaJIOPUMETPHUUECKUX METONOB HccienoBaHnid. OcHoBHOH nenbio Tunka-Rex siBisiercst
oIpejieJIeHue TOYHOCTH BOCCTAHOBJIEHHS NapaMeTPOB aTMOC(HEPHOTO JIMBHS, 3aPETUCTPUPOBAHHOTO O PAITHOU3ITY-
yenuto 1IIAJI. B noxiazie npescTaBieHsl IEpBbIe PE3yJIbTAThI TPAKTHUECKON OTPaOOTKHM METOIMK BOCCTAHOBIICHUS
MapaMeTpOB MEPBUYHBIX KOCMHUECKHX JTy4eil.

One of the main questions of astrophysics is the explanation of the observed features of the spectrum of ultra-
high-energy cosmic rays (UHECR) and their assignment to galactic or extragalactic origin. To answer these ques-
tions high statistics in measured UHECR is needed, which requires the application of new detection technologies.
Currently, the Tunka-Rex experiment (Tunka Radio Extension) is deployed at the Tunka Valley (Republic of Bury-
atia) on the territory of the Tunka-133 Cherenkov array. Tunka-Rex is an array of 18 antenna stations distributed
over an area of 1 km?, which records the radio emission of extensive air showers (EAS). EAS are generated by the
interaction of UHECR with the Earth's atmosphere. Measurements are performed jointly with the Tunka-133 array,
which detects the Cherenkov radiation that is generated by the same air showers. Joint measurements of the radio
emission and the Cherenkov light provide a unique opportunity for cross-calibration of both calorimetric research
methods. The main goal of Tunka-Rex is to determine the precision of the reconstruction of air-shower parameters
using the radio detection technique. This report presents some first results of Tunka-Rex including a discussion of
the methods applied for recovering the parameters of the primary cosmic rays.

MHUKPOBOJIHOBOE U3JIYYEHUE OJUHOYHBIX IISITEH 11O JAHHBIM CCPT U HoPT'
B.I1. Makcumos, B.D. KanycTun

HuctutyT comneuno-3emuon pmsuku CO PAH, Upkyrck, Poccust
Kapustin @iszf.irk.ru

MICROWAVE EMISSION OF SINGLE SUNSPOTS AS DEDUCED FROM SSRT AND NoRH DATA

V.P. Maksimov, V.E. Kapustin
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

ITo pesynpTaTam pa3genbHOrO MU3YYEHHS XapPAKTEPHCTHK MUKPOBOJIHOBOIO M3JIYyYEHHUs B HEOOBIKHOBEHHOH U
OOBIKHOBEHHOH MOJax Ha JJIMHE BOJHBI 5.2 ¢cM HE 0OHApYXEHO TOHKOH cTpyKTyphl. Ha anmuae BonHEI 1.72 cM TOH-
Kasi CTPYKTypa oOHapy>KeHa TOJNBKO I KPYIHBIX IISTEH U TOJBKO B M3IyYeHUHM OOBIKHOBEHHOH Monpl. Ha 60ib-
IIOH CTaTUCTUKE MOJATBEPIKACHO MPEBBIIICHHE Pa3MEPOB UCTOYHHKA B OOBIKHOBEHHOM MOJIe HaJl pa3MepaMH HCTOY-
HHKa B HEOOBIKHOBEHHOI MOJE, YTO HE OIMCHIBACTCS KIACCHYECKOH MOJENbI0 MUKPOBOJIHOBOTO MCTOYHHUKA HaJ|
OJIMHOYHBIM IISITHOM.

Results of the selective study of characteristics of microwave emission in extraordinary and ordinary modes in a
wavelength of 5.2 cm did not reveal a fine structure in the emission of the modes. In a wavelength of 1.73 cm, a fine
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structure was found only for large sunspots and only in the o-mode emission. Based on a large volume of statistical
data, we confirmed that sizes of the o-mode source exceed those of the x-mode source. This fact does not described
by the classical model of microwave source over a single sunspot.
SPYIINU U YIAPHBIE BOJIHBI B OKCTPEMAJIBHOM COJTHEYHOM COBBITUHA
13 TEKABPS 2006 r.

B.B. I'peunes, B.. Kuceaes, A.M. YpaJjos, H.C. Memajakuna

WucturyT comneuno-3emuot pmsuku CO PAH, Upkyrck, Poccust
valentin_kiselev@iszf.irk.ru

ERUPTIONS AND SHOCK WAYVES IN AN EXTREME SOLAR EVENT OF 13 DECEMBER 2006
V.V. Grechnev, V.1 Kiselev, A.M. Uralov, N.S. Meshalkina
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

BrIsicHEHBI B3aMMOCBSI3M MEX/Ty SPYNIMSIMUA MarHUTHBIX JKTYTOB, BCIIBIIIKONW ¥ BOSHUKHOBEHHEM YJapHBIX BOJIH
B OKCTpEMaIbHOM MPOTOHHOM coObiTHH 13 nexadps 2006 r. (X3.4/4B, GLE70). YckopeHust TpeX SpyNTHBHBIX CTPYK-
TYp AOCTHIajy 3HAYEHHUH, NPEBBIIIAIONINX YCKOPEHne CBOOOIHOro nageHus B 15-25 pa3. Bpemennsie nmpoduiu ycko-
PeHMii KOppeaupoBaIn ¢ NPOQHISIMA HHTEHCUBHOCTH BCIUIECKOB BCIIBIIIEYHOTO M3JTyYEHUSI C OTNEPEKCHUEM 2 MHH.
VIMIy IbCHO-TTOPIITHEBBIM MEXaHU3MOM Ha (ha3e poCTa BCIIBIIIKM ObUTH BO30Y>KIAEHBI KAK MHHUMYM [IBE CJICOBAB-
XX JPYT 3a APYTOM yAApHBIC BOJIHBI, 3aMEAJISIBIIMECS ITOJXO0HO B3PHIBHBIM BOJHAM. BIiepBbIe BBISBICHBI CIEIBI
JBYX YapHBIX BOJIH Ha N300paXKeHHUAX M Ha IWHAMHUYECKOM paanocnekTpe. HampaBieHHbIe BBEpX CETMEHTHI yAap-
HBIX BOJIH, BEPOSITHO, CIIMIIUCH B OJHY 0OOJiee CHIIbHYIO, HaOIIOJaBIIyIOCs Ha KOpoHOrpadax Kak BHEIIHEe rano Ko-
POHAIIBHOTO BBIOPOCA, OTKIIOHSBILIETO KOPOHAIbHbIEC Jyud. DakT paHHEr0 BO30YKAEHHs yIapHBIX BOJIH BHYTPHU
3apOXKIArOLIErocst BEIOpoca TpedyeT mepecMoTpa BO33PEHUH Ha yCIOBHsI yCKOPEHUS! HOHOB Ha yIapHBIX BOJHAX.

Relations between eruptions of magnetic flux ropes, flare, and development of shock waves have been found out
in an extreme solar event of 13 December 2006 (X3.4/4B, GLE70). The accelerations of three eruptive structures
exceeded (15-25)-fold gravity acceleration and 2 min earlier than the flare bursts. At least, two shock waves follow-
ing each other were excited by the impulsive-piston mechanism. The shocks decelerated like blast waves. For the
first time, traces of the two shocks have been revealed in images and a dynamic radio spectrum. Upward-directed
segments of the shocks probably merged into a single stronger shock observed by coronagraphs as the outer halo of
a coronal mass ejection (CME) deflecting coronal rays. The fact of the early excitation of shock waves inside the
developing CME requires reconsideration of conditions assumed for the acceleration of ions by shocks.

3KCHEPI/IM]§HTAJII)HI)II71 JATYUK BOJTHOBOI'O ®POHTA JIsI ACTPOHOMUYECKHUX
MNPUJIIOXKEHNUU, PABOTAIOIIIAU 11O AJITOPUTMY UCKYCCTBEHHOU HEMPOHHOU CETHU

E.A. KonblL10B, B.B. Jlagpunos, M.B. Tyes

WncruryT ontukn armocgepst uMm. B.E. 3yesa CO PAH, Tomck, Poccust
evgen704 @iao.ru, for_reg @inbox.ru, lvv@iao.ru

THE EXPERIMENTAL WAVE FRONT SENSOR FOR THE ASTRONOMICAL APPLICATIONS,
WORKING ON ALGORITHM OF AN NEURAL NET

E.A. Kopylov, V.V. Lavrinov, M.V. Tuev
V.E. Zuev Institute of Atmospheric Optics SB RAS, Tomsk, Russia

Pa3paboTan anroput™ oOydeHus U porpaMMHoe oOecrieueHue 0JI0Ka UCKYCCTBEHHOM HEHPOHHOH CEeTH JKCIIe-
PUMEHTAIBHOTO JaT4UKa BOJHOBOIO ()pOHTA 110 PACIO3HABaHUIO abeppauuii BomHoBoro ¢pponTa. Pabora narunka B
pexxuMe o0ydeHHs CHHXPOHHM3MPOBaHa ¢ padOTOH Jardynka BoiHOBOTO (poHTa IlIska-I"apTMaHa B peaibHOM Bpe-
MeHd. Ha ducneHHON Mozenn pacripocTpaHeHHMs IydKa ObUTH IMOJIydYeHBl pacrpeliesieHns] HHTEHCUBHOCTH M COOT-
BETCTBYIOIINE UM KOI(QQHUIUEHTHI PHU NoNuHOMax LlepHuKe. DKCIEpUMEHT IOKa3all, YTO VISl TOCTIKEHHUS «TOU-
HocTi» £0.05 HEeoOxommmo mopsaka 60 kagpoB oOygaromeii BEIOOPKH T cirydasi «claboil (urykTyamum» pacrpe-
JeJIeHHsT MHTEHCUBHOCTH B Kajape. BosHMkaeT 3ajada omnpeneieHHs 3HaUCHHI «cnaboil», «CpelHei», «CHIBHOM
GuryKkTyauum» pacrpeielieHusi HHTEHCUBHOCTH B KaJpe M HCCIICAOBAHHS PEKUMOB pabOTHI alropuTMa OOYYCHUS
IPY 3TUX 3HAYCHUSX.

The algorithm of training and the software of the unit of an neural net of the experimental wave front sensor on
recognition of aberrations of wave front is developed. Sensor operation in a mode of training is synchronized with
operation of the wave front sensor of Sheck—Gartman in real time. On a numerical model distributions of a bundle
were gained distributions of intensity and coefficients corresponding to them in case of polynomials to Zernicke.
Experiment showed that for achievement of “accuracy” +0.05 “low” fluctuation needs about 60 frames of learning

LEINNT3

selection for a case of intensity distribution in a frame. There is a task of determination of values of “low”, “aver-
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age”, “intense” fluctuation distributions of intensity in a frame and researches of operation modes of algorithm of
training in case of these values.

HUCCIEJOBAHUE XAPAKTEPUCTUK COJTHEUYHOI'O BETPA 110 JAHHBIM KA STEREO
A.B. KvapsaBuesa, /I.B. IIpocoBenkuii

HuctutyT comaeuno-3emuoit pmsuxku CO PAH, Upkyrck, Poccust
melerage @ gmail.com

INVESTIGATION OF THE SOLAR WIND PARAMETERS ACCORDING
TO STEREO OBSERVATIONS

A.V. Kudryavtseva, D.V. Prosovetsky

Institute of Solar-Terrestrial Physics, Irkutsk, Russia

[Ipwu uccnenoBaHny IBMKEHUST HEOTHOpOIHOCTEH n3nmydenust F-kopons! ConHila 1o gaHHeIM KopoHorpagos KA
STEREO Ha paccrosiHusx ot 4 1o 14 paguycos ConHila ObUTM HaiiIeHBI HEKOTOPBIE XapaKTEPUCTHKH ITOTOKOB COJI-
HEYHOTO BETpa B MPUIKBATOPHAIBHBIX M CPEIHEIIMPOTHBIX oOnacTsix. Beuto ompeneneHo, YTo HEOJHOPOIHOCTH
MIPEACTABIAIOT COOOH CTPYKTYPBI € MOIEpeuHbIM pazmMepoM nopsiaka 40—-50 TeIc. KM, a HX HCTOYHHKOM, BO3MOXKHO,
SIBIISIETCS] CYTEprpaHyJISIHOHHAs CTPYKTypa. B moTokax BemiecTBa ObUIN BBIAEICHBI ABE KOMIIOHEHTHI CO CKOPOCTSI-
mu 110 350 u mo 600 KM/C, COOTBETCTBYIOIINE OBICTPOMY M MEIJICHHOMY BeTpy. Bputn ompereneHpl KOHIICHTPAUU
JUIL IByX KOMIIOHEHT COJIHEYHOTO BETpa, BApHAIlMM CKOPOCTU M YCKOPEHHS B 3aBUCHMOCTH OT PACCTOSIHUSI OT
Connua. ITomyueHHbIe KNHEMAaTHYECKHUE XaPAKTEPUCTUKHU MTO3BOJIIOT MPEAIIOTI0KUTh CYIIECTBOBAHUE IBYX ydacT-
KOB YCKOPEHUsI 4yacTHIl B KopoHe. Ha OCHOBaHMM MOJy4EHHBIX PE3yJIbTaTOB 00CYKIAI0TCSI BO3MOXKHBIE MEXAHU3MBI
YCKOPEHHMs COJIHEUHOT'O BETpa.

As result of the inhomogeneities motion investigation in solar F-corona according to data of STEREO corono-
graphs were found some characteristics of the solar wind streams at distances from 4 to 14 solar radii in the equato-
rial and midlatitude regions. It was defined that the inhomogeneities are a structures with transverse size about 40-50
thousand kilometers and their source is probably the solar supergranulation. In matter streams a slow and fast solar
wind components with velocities up to 350 and 600 km/s correspondingly were sort out. For two solar wind compo-
nents the plasma density, velocity and acceleration depending on distance from the Sun have been found. It was
found that a derived kinematic characteristic assumes the existence of two regions of particles acceleration in the
solar corona. Possible mechanisms of solar wind acceleration wind are discussed.

HABJIIOAEHUE ITOTOKOB IIJIA3MbI B COJTHEYHBIX BOJIOKHAX
A.C. KycroB, /I.1O. Kos060B

Uucrutyt conneuno-3emuoit pusznuku CO PAH, Upkytck, Poccust
kustov @iszf.irk.ru

PLASMA FLOWS OBSERVED IN SOLAR FILAMENTS

A.S. Kustov, D.Y. Kolobov
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

Ha ocHoOBe cEKTpONOIIpUMETPUYECKUX HAOIIONEHNH, TpoBeaeHHbIX B CasHCKOI COJIHEYHOI 00cepBaTopuu B
nmuann Hel 10830 A, HCCIEAYIOTCS IIEPUOINYCCKIE NBDKCHUS B COJHEYHEIX BOJOKHAX. C IEIbI0 BBISIBICHHS yC-
TOWYMBBIX ITOTOKOB IUIa3Mbl, HAIIPABJIECHHBIX KaK BAOJIb JIy4ya 3PEHM, TaK U MEPHEHIUKYISIPHO €My, N3yJaINCh Ba-
pHALMU CUTHAJIOB MHTEHCHUBHOCTH U JIOIICPOBCKOM ckopoctu oT 10 MuH m Oosee. [ aHanm3a TakKe UCIIONB3Y-
IOTCS JaHHbIE H3MepeHuii MaruuTHOTO 1MoJis, Hao- u EUV-u3o6paxenus.

PaGora BeImoNHEHA Npu nmozaAepkke rpanta PODU Ne 12-02-33110 mon_a_Ben u rpanta [Ipesunenra PO
Ne MK-497.2012.2, MunucrepctBa obpa3oBanus u Hayku PO I'K Ne 14.518.11.7047 u cormamenus Ne 8407.

We presented an investigation of periodical motions in solar filaments. Observational data were obtained in the
He I 10830 A line at the Sayan Solar Observatory. We study both line-of-sight and horizontal velocity signals to
detect steady flows in filaments. We considered periods greater than 10 minutes. We used magnetic field measure-
ments, H-alpha and EUV images for the analysis.

This study was supported in part by the RFBR research project N 12-02-33110 mol_a_ved and the Grant of the
President of the Russian Federation N MK-497.2012.2, Russian Federation Ministry of Education and Science state
contract N 14.518.11.7047 and agreement N 8407.

AHAJIN3 TEMIIEPATYPbI U MEPbI SMUCCHUN
B AKTUBHOU OBJIACTH 11429 11O JTAHHBIM AIA/SDO
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E.B. MuiioTuHa
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elen.milyutina@gmail.com

ANALYSIS OF THE TEMPERATURE AND THE EMISSION MEASURE
IN ACTIVE REGION 11429 BASED ON AIA/SDO DATA

E.V. Milyutina
Irkutsk State University, Irkutsk, Russia

Lenpro maHHOW pabOTHI ABISETCS UCCIICOBAHIE U3MEHEHUH, IPOUCXOAIINX B aKTUBHBIX 00sacTsax Ha CouHIie
JI0, BO BpPeMsI M TIOCJIE BCTIBIIIEK, C TIOMOIIBIO MTPOCTPAHCTBEHHOTO PacTpeIeNIeHUs] TAKUX MMapaMeTPOB IJIa3Mbl, KakK
Mepa IMHUCCHH | 3JIEKTPOHHAs TeMIiepaTypa. beuia nccienoBana Bembimka, npomsomenmas 08 mapra 2012 r. B ak-
TuBHOU obOmactu 11429, makcumym okosio 8:40 UT. Msl ucnionp3oBainu HabOmroaeHust B BY®, nosyueHHbIe ¢ HHCT-
pymenta AIA/SDO B munusx 94, 131, 171, 193, 211, 335 A. Jlns OIIPEJCIICHUS MIEKTPOHHOU TEMIIEPATypPhbl U MEPBI
SMHUCCHHU OBLI MPOTECTUPOBAH METOJ, NMPEUIOKEHHBIN [AlBaHaeHoM u Ap., 2011], 1 npUMEeHEH K JaHHOW BCIIBIII-
ke. OOHapyKEHO, YTO METJIsA, COSAUHSIONAs sapa OyayIIell BCOBINIKKA, BO BPeMs MPEIBCIBINICYHON (ha3bl MMemna
MOBHIIICHHYIO TEMIIEPATYpy MO CPAaBHCHHIO C OKPYXKAIOIIeH aKTUBHOW 00yacThro. OOCYXKIAIOTCS JOCTOMHCTBA H
HEJ0CTaTKU JAHHOT'O METOJa JJIsl UCCIIEAOBAHUS JUHAMUKHU Pa3BUTHS COTHEYHBIX BCIBILIEK.

The target of this contribution is to study evolution of the solar active region with the help of the spatial distribu-
tion of plasma parameters (the emission measure and the electron temperature) before, during and after the solar
flares. The studied solar flare occurred on 08 March 2012 in active region 1142, the maximum was about 08:40 UT.
We used EUV observations in 94, 131, 171, 193, 211, 335 A lines obtained by AIA/SDO. The technique for calcula-
tion of the electron temperature and the emission measure suggested by [Aschwanden et al., 2011] was tested and
had been applied to observations of the flare. During the pre-flare phase, we revealed the higher temperature of the
loop which connected the kernels of the future flare. The advantages and disadvantages of the current technique for
study of the evolution of the flares are discussed.

IBOJIIOLUS SHEPTETUYECKOI'O PACITIPEJEJIEHUSA 3JIEKTPOHOB,
YCKOPEHHBIX BO BPEMSI COJTHEUYHBIX BCIIBIHIIEK 15.04.2002 U 26.07.2002

'T.I". Motopuna, "*U.B. Kyapsisues, *B.IL JlazyTkos, “I.A. Matsees', *"M.H. CaBuenko,

%3]1.B. CxopoaymoB, " *F0.E. Yapukos

TnaBuas (ITynkoBckast) actponomudeckas ooceparopus PAH, Cankr-IletepOypr, Poccust
*®usnko-rexunueckuii HHCTHTYT HM. A.®. Modde PAH, Canxr-Tlerepbypr, Poccus
3Canxr-TleTepGyprekuii rocy 1apCTBEHHBII MOTHTEXHHUecKHH yHuBepentet, Cankt-Iletepbypr, Poccus
g.motorina@yandex.ru

THE EVOLUTION OF THE ENERGY DISTRIBUTION OF ELECTRONS ACCELERATED DURING
SOLAR FLARES 15.04.2002 AND 26.07.2002

!G.G. Motorina, “2LV. Kudryavtsev, 2y.P. Lazutkov, °G.A. MatveyevT,
*MLL. Savchenko, >’D.V. Skorodumov, "?Y.E. Charikov

'Pulkovo Astronomical Observatory RAS, St. Petersburg, Russia
offe Physical-Technical Institute RAS, St. Petersburg, Russia
3St. Petersburg State Polytechnical University, St. Petersburg, Russia

PaccmarpuBaercs 3a1a4a BOCCTaHOBIICHHS YHEPT€THUECKUX PACIIPEACIICHUH IEKTPOHOB, YCKOPEHHBIX BO BpeMs
comHeyHbIX Bembimiek 15.04.2002 u 26.07.2002 r., ¢ UCMOJIE30BAaHUEM JIaHHBIX IO KECTKOMY PEHTTCHOBCKOMY H3-
nydyenuto (OKPU). U3syuaercs quHamuka sHeprerudeckux crnekrpos JKPU Ha nporskeHun Beeil Benbiku. Bo Bpe-
MEHHBIX MPOQUIISIX BCIBIIIEK BBIACISIOTCS HECKOIBKO HHTEPBAJIOB, sl KOTOPBIX BOCCTAHABIMBAIOTCS SHEPTreTHIE-
CKHE CIIEKTPHI JJIEKTPOHOB C MCIOIb30BaHNEM METOJa peryisipusannu TuxoHoBa. [IokazaHo, 9T0 BO BpeMs pa3BH-
s Bermbimky 15.04.2002 r. sHEpreTHYecKoe pachpeneseHrue IEKTPOHOB PACIIAPSIETCS B 00IacTh OONBIINX SHEp-
ruif — ot 100 k3B Ha HavanpHOI cTagnu 1o 150 k3B Ha cragum cmaga JKPU, 4To CBHIETENBCTBYET O MPOIOIKEHUH
Iporecca YCKOPEHHsI Ha MPOTSKEHHH BCEH BCIIBIIIKH.

The reconstruction of the energy distribution of electrons accelerated during solar flares 15.04.2002 and
26.07.2002 with the use of data from the hard X-ray radiation (HXR) is considered. The HXR energy spectra
dynamics is studied during the flare. The time profiles of the flares are divided into several intervals, for which the
energy spectra of electrons are reconstructed by Tikhonov method of regularization. It is shown that the energy dis-
tribution of the electrons expands to higher energies from 100 keV at the initial stage to 150 keV at the decay phase
of the flare 15.04.2002. This fact shows that the process of the electron acceleration takes place during the evolution
of the flare.
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BBICOKOTEMIIEPATYPHBIE HCTOYHHUKHU B MUKPOBOJIHOBOM JUATIA3OHE
BO BPEMS COJIHEUHBIX BCIIBIIIEK

O.B. Hesmo00Ba

HuctutyT comneuno-3emuont pusuxku CO PAH, Upkyrck, Poccust
WpxyTtckuii rocyrapcTBeHHbIN yHuBepeuret, Upkyrck, Poccus
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HIGH-TEMPERATURE SOURCES IN THE MICROWAVE RANGE DURING SOLAR FLARES
0.V. Nelyubova

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

[pencrapneHsl pe3ysbTaThl aHAINM3a JIBYX CJIA0BIX CONHEYHBIX BCIIBIILEK, 3aPerHCTPUPOBAHHBIX CIIEKTPOIOJISIPHU-
merpoM Paguoacrpodusnueckoii oocepsaropun UC3® CO PAH (banapsr). Benbiku kinacca C3.6 u C2.1 6butn ye-
nemHo 3adukcupoBanbl 10 mas 2012 & B 06:21 UT u 2 urons 2012 r. B 07:03 UT coorBerctBenHo. O0a cOObITHS
XapaKTeprU30BaINCh HEOOBIYHO BBHICOKUM JJIsl COOBITHI TaKoro Kjacca ypoBHEM MHKPOBOJIHOBOTO m3iyudeHus. On-
HUM U3 BO3MOXXHBIX OOBSCHEHHI 3TOro (pakrta MOXKET OBITH NPHCYTCTBHE CBEPXIOPSYEro TEIUIOBOTO MCTOYHHKA
(T>30 MK). PesynbraTsl ucciieoBaHusl 00CYKIAIOTCS C TOUYKU 3PEHHs CYIIECTBYIOIINX TEOPETUUECKUX MOJENeH
BBIJICJICHNS M IEPEHOCA M3JTYYEHHSI B COJTHEUHBIX BCIIBIIIKAX.

This paper presents the results of analysis of two weak solar flares observed the Siberian Solar Radio Telescope. A
class C3.6 solar flare was observed 2012 May 10 at 06:21 UT. A class C2.1 flare was observed 2012 July 2 at 0:03 UT.
Both events were characterized by unusually high microwave radiation for this class events. One of the possible
explanations for this can be the presence of a superhot heat source (7>30 MK). The results of research are discussed
in term of existing theoretical models of emission and radiation transfer in solar flares.

MOJEJIb COJTHEYHOI'O IUHAMO C ®JYKTYUPYIOIIUM AJIBPA-2OPEKTOM
C.B. Oaemckoii, JI.JI. Knuartunos

HuctutyT comneuno-3emuoit pusuxku CO PAH, Upkyrck, Poccus
osv@iszf.irk.ru

SOLAR DYNAMO MODEL WITH FLUCTUATIONS IN THE ALPHA-EFFECT
S.V. Olemskoy, L.L. Kitchatinov
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

[o naHHBIM KaTAIOTOB CONHEYHBIX HSTEH IPOBEICHBI OLEHKH MapaMeTpoB 0Co00H pasHOBHAHOCTH o-3¢ddekTa Teo-
pUH TMHAMO, M3BECTHOTO Kak MexaHmsM br0Okoka—Jleiitona. ONEHKH TOKa3bIBAOT, 9T0 a-3ddektr Badokoka—Jleritona
nerictByet Ha ConHile. OrpeiesieHbl Takke napameTpbl QIyKTyanuii o-3ddexra. AMmmmryaa Qiykryanuii B HECKOJIBKO
pa3 MpEeBbIMIAECT CpeJHEee 3HAYCHHE, a MX XapaKTepHOE BPEMs MMEET BEIMUYHHY MOpSIKa Mepuoja BpaIleHUS
Connna. @nyKTyanuy ¢ HaWACHHBIMH MTapaMeTpaMy YYTEHBI B YHCICHHON MOJIENM COJIHEYHOTO JMHaMO. PacueTst
TTOKA3bIBAIOT HEPETYJIIPHBIE M3MEHEHNS aMIUIUTYIbl MAarHUTHBIX IIUKJIOB HA MacITabdax coTeH u Thicad aetT. CraTu-
CTUYECKHE CBOWCTBA MOIyYSHHBIX B pacdyeTax ro0aJbHBIX MUHUMYMOB 1 MaKCUMYMOB aKTHBHOCTH COTJIACYIOTCS C
JAHHBIMH O COJTHEYHON aKTUBHOCTHU B IIEPHOJ T'OJIOLICHA.

The parameters of a special type of a-effect known in dynamo theory as the Babcock—Leighton mechanism are
estimated using the data of sunspot catalogs. The estimates support the presence of the Babcock—Leighton a-effect
on the Sun. Fluctuations of the a-effect are also estimated. The fluctuation amplitude appreciably exceeds the mean
value, and the characteristic time for the fluctuations is comparable to the period of the solar rotation. Fluctuations
with the parameters found are included in a numerical model for the solar dynamo. Computations show irregular
changes in the amplitudes of the magnetic cycles on time scales of centuries and millennia. The calculated statistical
characteristics of the grand solar minima and maxima agree with the data on solar activity over the Holocene.

NYJbCUPYIOIINE CUSHHUSA HA IIMPOTAX SAR-AYI'N
BCJIEJACTBHUE 'EHEPAIIUN NOHHO-IUKJIOTPOHHBIX BOJIH

C.I'. IlapuukosB, U.b. UeBenko, B.H. Asiexcees
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HuerutyT KocMopu3ndeckux uccienosanuii u adponomun uM. 10.T. Ilagepa CO PAH, Skyrck, Poccus
Parnikov_S_G@ikfia.ysn.ru

PULSATING AURORAS AT SAR-ARC LATITUDES CAUSED BY GENERATION
OF ION-CYCLOTRON WAVES

S.G. Parnikov, L.B. Iyevenko, V.N. Alexeyev
Yu.G. Shafer Institute of Cosmophysical Research and Aeronomy SB RAS, Yakutsk, Russia

®doromerprdeckue HabmoneHns Ha Mepuanane Skyrcka (CGMC: 55-60° N, 200° E) mokazanm, 9To BO BpeMs
(ha3bl BOCCTaHOBIICHHSI HHTEHCUBHBIX cyO0yph Ha mmpoTax SAR-Iyri 0OBI9HO HAOMIOAAIOTCS BCIUIECKH ITyIbCAIIHIA
cBeuenns B smMuccun 427.8 um N,* ¢ wactoramu 0.05-1 ' DTr mynbcaruu 0TOOPaKAIOT ITyJILCUPYIOIIME BBICHITIA-
HHS SHEPTHMYHBIX YaCTHUII KOJIBIEBOI0 TOKA B 00JIACTH BHEIIHEH M1a3Mocepbl.

I/I3BCCTHO, 4YTO MYyJIbCHUPYIOLIUE BBICHIIIAHUA MOTYT 6]>IT]) BbI3BaHbl TMAPOMAriuTHBIMU BOJIHAMU B PE3YJILTATC
MOJIYJISILMH MUTY-YIII0OBOM Au((dY3UU U, COOTBETCTBEHHO, IIOTOKA YacTHI] B KOHYCE IOTEPh C YacTOTON BOJHEL. Bo
BHyTpeHHell Marautocdepe (L=3-5) Bo3OyxaeHue J1eKTPOMarHUTHBIX HOHHO-IMKIOTPOoHHBIX (EMIC) BosH BO3-
MOXHO BCJIEJCTBUE Pa3BUTHS IIMKJIOTPOHHON HEYCTOHYMBOCTH Ha SHEPTHYHBIX MOHAX KOJIBIEBOTro Toka. HaGmo-
JlaeMbl€ 4aCTOTHI MOAYJISILIMN BBICHIIAaHUH MBI CBsi3bIBaeM ¢ reneparnueii EMIC-BosiH Ha IMKIIOTPOHHOM pe30HaHCE
¢ TsokenbMu noHamMu O, KOTOpBIE MOTYT IOMUHMPOBATH B KOJIBLIEBOM TOKE BO BPEMSI MATHUTHOMN OypH.

Photometric observations at the Yakutsk meridian (CGMC: 55-60° N, 200° E) have shown that during the re-
covery phase of intense substorms at SAR-arc latitudes, the luminosity pulsation bursts are usually observed in
427.8 nm emission with 0.05—1 Hz frequencies. These pulsations represent the pulsating precipitations of the ring
current energetic particles in the outer plasmasphere.

It is known that the pulsating precipitations can be caused by hydromagnetic waves due to the modulation of the
pitch-angle diffusion and, consequently, particle flux in the loss cone with the wave frequency. In the inner magne-
tosphere (L=3-5) the excitation of electromagnetic ion-cyclotron (EMIC) waves is possible due to the development
of the cyclotron instability on energetic ions of the ring current. The observed modulation frequency of precipita-
tions we explained by the generation of EMIC waves on cyclotron resonance with heavy ions O, which can domi-
nate in the ring current during magnetic storms.

PE3YJIbTATBI U3MEPEHUS PAJJMOU3JTYYEHUSI HA YACTOTE 32 MTI'u,
MOJIYYEHHBIE HA SIKYTCKOW YCTAHOBKE IIAJI C DHEPTUEM 3-10'°-5.10'% 5B

C.I1. Knypenko, B.U. Ko3nog, 3.E. Ilerpos, U.C. IletpoB, M.U. IIpaBaun

HucrutyT kocMou3ndeckux uccienoBanuii u adponomun uM. 10.T. lapepa CO PAH, Skyrck, Poccus
igor.petrov @ikfia.ysn.ru

YAKUTSK ARRAY RADIO EMISSION REGISTRATION RESULTS WITH
ENERGY 3-10'°-5.10"% eV

S.P. Knurenko, V.I. Kozlov, Z.E. Petrov, L.S. Petrov, M.1. Pravdin
Yu.G. Shafer Institute of Cosmophysical Research and Aeronomy SB RAS, Yakutsk, Russia

B pabote mpencraieHa cepust uamMepeHuil paguounsiaydeHust ot [ITAJl cBepXBBICOKMX SHEPTHil HAa 4acTOTeE
32 MTI'n 3a mepuog 2008—2012 rr. JIuBHM BHIOpaHBI IO TEOMAarHUTHOMY M a3MMYTQJIBHOMY YIJIaM M CTPYIIIH-
POBaHEI [0 dHepruy B TpH mHTepBana: 3-10'°-3-10"7, 3.10'7-6-10"" u 6-10'"-6-10"® 5B. B kaxa0om sHepreTHue-
CKOM MHTEpBaJie TIOCTPOCHA CPeAHss (GYHKIMS TPOCTPAHCTBEHHOTO PACIPE/IEIEHHS 110 MaTEMaTHIECKH YCPEIHEH-
HBIM JJAaHHBIM C aHTCHH Pa3HOi HalpaBIEHHOCTH.

ITo skcneprMeHTaNbHBIM JaHHBIM YCTaHOBJICHA 3aBUCHMOCTh YCPEAHEHHON aMIUIMTYAbI PaAHOCUTHANIA OT Ieo-
MarHuTHOTO YTJia, paccTOosiHUA A0 ocH JuBHA K dHepruu LAJIL. Vcnonb3yst 3HEprHio, ONpeAeIeHHY0 YE€PEHKOB-
CKHUMH JIETEKTOpaMH SIKyTCKOM yCTaHOBKH, U (JOPMY CPEIHHMX MPOCTPAHCTBEHHBIX PACHPEENICHUI paJlOCUIHANA,
MBI CIENIANN MPEeIBAPUTENFHYIO OIIeHKY ITyOuHBI MakcumyMa pazButust ATl X« U1 paccMaTpuBaeMOro HHTEp-
BaJla SHEPTUil.

This paper presents the set of measurements of ultra-high energy air shower radio emission at frequency 32 MHz
in period of 2008-2012. The showers are selected by geomagnetic and azimuth angles and then by the energy in
three intervals: 3-10'°~3-10'7, 3-10'7-6-10"" and 6-10'7-6-10"® eV. In each energy interval average lateral distribu-
tion function using mathematically averaged data from antennas with different directions are plotted.

In the paper, using experimental data the dependence of radio signal averaged amplitude from geomagnetic an-
gle, the shower axis distance and the energy are determined. Depth of maximum of cosmic ray showers X, for the
given energy range is evaluated.
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PATUAJIBHBIE PACHIPEJEJIEHUS BEJIMYUHBI MATHUTHOI'O ITOJISA
B COJIHEYHOU KOPOHE, ITIOJIYYEHHBIE 110 JAHHBIM O BBICTPbIX
KOPOHAJIBHBIX BBIBPOCAX MACCBI THIIA T'AJIO

B.A. ITuuyves, B.I'. ®aiinmreiin, SI.U. Eropos

Uucrutyt conneuno-3emuoit puznuku CO PAH, Upkytck, Poccust
rinens13 @gmail.com

RADIAL MAGNETIC FIELD DISTRIBUTIONS IN THE SOLAR CORONA
OBTAINED FROM HALO-TYPE FAST CME DATA

V.A. Pichuyev, V.G. Fainstein, Ya.l. Egorov
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

Onupasich Ha METOJ] HAXOXICHUS PaJHaIbHBIX MPOQIIcHi MarHUTHOTO 1MoJist B(R) B COJIHEYHOW KOPOHE, OIH-
caHHbIA B pabote [Gopalswamy N., Yashiro S. Ap. J. Let. V. 736. L17. 2011] u npuMeHsBIIHIACS AJIs1 HATIPABIICHUHA
BOJIM3M TUIOCKOCTH HeOa, ONpEe/IesIeHbl paialibHbIe PACIIPEACICHUs BEIMYMHBI MATHUTHOTO TOJISI BAOJIb HAMpPAaBIe-
HuH, Omm3kux K ocu Comane — 3emursd. [ 3TOTo ¢ MCIONB30BaHUEM MOJIENH KOPOHAIBHBIX BBIOPOCOB MAacCHI
(KBM) «Ice-cream cone model» [Xue X.H. et al. J.G.R. V. 110. A08103. 2005] no manaeiM SOHO/LASCO Hnaiize-
HBI TPEXMEpHbIE XapakTepUcTUKH ObIcTpbix KBM Tuma rano u CBA3aHHBIX C HUMHU YJapHbIX BOJH. C IMOMOIIbIO
STHX JaHHBIX YAAIOCh MONyYUTh pactpeneneHust B(R) mo paccrostaus ot nentpa Comnna ~40 pagumycos CoHa,
YTO MPUMEPHO B JIBa pasza janbliie, yem B pabote [Gopalswamy N., Yashiro S. Ap. J. Let. V. 736. L17. 2011]. Ha
OCHOBaHHU HaﬁﬂeHHle 3HAYEHUH MarHUTHOT'O IOJIA nepen q)pOHTOM y,uapﬂoﬁ BOJIHBI CJ€JIaH BBIBOJ O TOM, 4YTO
[IEHTPAIBbHAS YaCTh OJHUX paccMOTpeHHBIX KBM nBrmxkeTcs B 00J1aCTH MEIJICHHOTO COJTHEYHOTO BETPa, a JPYTruX —
B 001acTH OBICTPBIX TOTOKOB COJTHEYHOTO BETPA.

We determined the radial distributions of magnetic field along directions close to that of the Sun — Earth axis us-
ing the method of finding the radial profiles of magnetic field in the solar corona B(R) suggested in [Gopalswamy
N., Yashiro S. Ap. J. Let. V. 736. L17. 2011]. To do this we found the 3D parameters of a CME and related shock
using the «Ice-cream cone model» [Xue X.H. et al. J.G.R. V. 110. A08103. 2005]. Using the thus obtained data we
found the distribution of B(R) at distances of up to 40 solar radius, which is about twice as far as was found in the
paper by Gopalswamy and Yashiro. Based on the obtained values of magnetic field in front of the shock wave, it is
concluded that for one group of the CMEs in question, their central parts moved in the slow solar wind, while for the
other CMEs they moved in the fast solar wind.

JTAPDY3ZUOHHASI MOJEJb HHKEKIIMUA COJTHEYHBIX KOCMUYECKHUX JIYUEN
B MEXKIIJIAHETHOE TPOCTPAHCTBO

N.C. Ileryxos, C.W. Iletyxos, /L.LH. IlopTHATHH

WuctutyT KOcMOodH3nUecKux uccienoBanuii u asponomun uMm. 0.T. Illadepa CO PAH, Skytck, Poccus
elodeon@mail.ru

DIFFUSION MODEL OF THE SOLAR ENERGETIC PARTICLE INJECTION
INTO INTERPLANETARY MEDIUM

LS. Petukhov, S.I. Petukhov, D.N. Portnyagin
Yu.G. Shafer Institute of Cosmophysical Research and Aeronomy SB RAS, Yakutsk, Russia

W3 pemienust ypaBHeHUs! aHU30TPONHON AU dy3UH YacTUI] I COCPEJOTOUEHHOTO B MIPOCTPAHCTBE M MMITYJIbC-
HOTO BO BPEMEHH HCTOYHHKA IOJyYCHbl BPEMEHHBIC M YTJIOBBIC 3aBHCHMOCTH ITOTOKA COJHEYHBIX KOCMHUYECKHX
Tydeil, MHXEKTUPOBAHHBIX B MEKIUIAHETHOE IPOCTPaHCTBO. PazpaboTaHHas MOMENb SBISIETCS yIy4IIEHHONH MoJe-
neio Hr u ['mucona u onmceiBaeT nud@ys3uro 4acTril B CPepruuecKoM CIIOe C 3aJaHHOW TOJIIHWHON, OKPYKAIOIIEM
Comnxue.

C yueToMm nepeHoca 4acTHIl B MEXIUIAHETHOE TIPOCTPAHCTBO (Mozens Kpumuruca aist BBICOKOSHEPTUYHBIX Yac-
THII) MOJIEJIb BOCIIPOM3BOJUT HEMOHOTOHHOE MOBEACHHE M HKCIIOHEHINANIBHBIN CIaj] BO BPEMEHH IOTOKAa COIHEY-
HBIX KOCMHYECKHUX JTy4eil, Ha0II0aeMblil B HEKOTOPBIX PEaTbHBIX COOBITHSIX.

The temporal and angular dependencies of the solar energetic particle flux injected into interplanetary space have
been obtained from the solution of the particle anisotropic diffusion equation for pointed in space and impulsive in
time source. The model, being the extension of the Ng and Gleeson’s model, describes the particle diffusion in the
spherical shell with given thickness surrounding the Sun.
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With account of the particle transport in the interplanetary medium (Krimigis’s model for high-energy particles)
the model reproduces non-monotonic behavior in time the solar energetic particle intensity and exponential decrease
in time of the particle flux observed in some real cases.

IPUKJIATHBIE ACHIEKTBI HCCJIENOBAHUS CYI;O‘IH})FI AHMN30TPOIIMU KOCMHUYECKHUX
JIYYEHN IO JAHHBIM CETH CTAHIIMU HEUTPOHHBIX MOHUTOPOB

B.J1. IToranoBa, C.A. Ctapoay6ues, B.I'. I'puropsen

HHCcTuTyT KOCMOdm3mUeckux nccineaoBanuii u asponomuu uM. 10.I'. Hladepa CO PAH, Sxytck, Poccust
potapova-ikfia@mail.ru, starodub@ikfia.ysn.ru

APPLIED RESEARCH ASPECTS OF DAILY COSMIC RAY ANISOTROPY BY DATA
OF NEUTRON MONITOR STATIONS

V.D. Potapova, S.A. Starodubtsev, V.G. Grigoryev
Yu.G. Shafer Institute of Cosmophysical Research and Aeronomy SB RAS, Yakutsk, Russia

B xonme 1960-x — nagane 1970-x rr. B UKOUWA CO PAH nmns ompeneneHus napaMeTpoB QyHKIMH pacipese-
nenust kocmudeckux Jydeil (KJI) m u3ydeHHs CBOMCTB COJHEYHOTrO BeTpa ObUI pa3padoTaH METOJ II00anbHON
cheMKkH. B Hem Best mupoBast ceTh ctaHmmid KJI ncnonp3yercs Kak equHBIN MHOTOHAIIPABIICHHBIH TpuOop. B nanHoM
paboTe ¢ MOMOIIBIO 3TOTO METOJIa MBI OIIPEIEIISUT TapaMeTphI TIepBoi rapMoHuKK (yHKImn pacnpeneneHus KJI za
KaKIbI gac usMepeHnit s neprona 1981-1998 rr. YceraHoBieHO, 4TO B aHAMM3UpYyEeMbIi epuox 6oinee ueM B 60 %
ciy4daeB (218 u3 365 cobwiTHif) 3a 1-3 cyT nmepex mpuxoaoM Ha 3eMITI0 KPYITHOMACIITAOHBIX BO3MYIIICHUH COJTHEY-
HOTO BeTpa B HampasieHnu oT CoinHia HaOmronanace ycroiiunBas (He MeHee 3 4) paguaibHas KOMIOHEHTa CyTOY-
Ho arm3oTpormu KJI ¢ ammmutyznoit 6onee 0.4 %. CnenaH BBIBOX, YTO 3TO MOXKET CITy>KUTh MPEIBECTHUKOM T€O0-
MarHuTHbBIX Oypb.

In the late 1960° — the beginning of 1970™ at SHICRA SB RAS the method of global survey were developed for
definition of distribution function parameters of cosmic rays and studies of solar wind properties. In this method the
whole world network of cosmic ray stations are used as the single multidirectional device. In this paper by means of
this method we have determined parameters of the 1st harmonic of distribution function of cosmic rays per each
hour of measurements for the 1981-1998 period. It is established that during the analyzed time period in more than
60 % of cases (218 from 365 events), for the time period from 1 up to 3 days before the arrival in the Earth of large-
scale disturbances of the solar wind, in the direction from the Sun the stable (not less than 3 hours) radial component
of daily cosmic ray anisotropy with the amplitude more than 0.4 % has been observed. The conclusion that it can
serve as a precursor of geomagnetic storms has been made.

ONITUMM3AIUA PACITIOJIOKEHUA AHTEHHBIX 3JIEMEHTOB
MHOTI'OBOJIHOBOI'O PAINOT'EJIMOTI'PA®A CCPT

B.B. PetuBbix, C.B. JlecoBoii, A.A. KouaHoB

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

OPTIMIZATION OF ANTENNA ELEMENTS LAYOUT FOR SSRT
MULTI-WAVE RADIO HELIOGRAPH

V.V. Retivykh, S.V. Lesovoy, A.A. Kochanov
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

Br16op koHUTYpanyu aHTEHHOH peleTkn MHOTOBOTHOBOTO paauorenmorpada CCPT ocHOBEIBaeTcs Ha perie-
HUM 3a7]a9d ONITUMU3AIMH PACTIONOKEHUS aHTCHHBIX JIeMeHTOB. 1y T-00pa3HOi pelnieTky, COCTaBICHHON U3 JIy-
yeit 3amag—ror-Boctok CCPT, kpuTepussMA ONTUMHU3AIMH BBICTYIIAFOT MAaKCUMH3AIHS [IPOCTPAHCTBEHHOIO pa3pe-
[ICHUS] 1 MUHAMH3ALUK YPOBHS OOKOBBIX JICTIECTKOB MPH 3a/IaHHBIX KOJIMYECTBE aHTCHH, MUHUMAJIbHOM PacCTOs-
HHUH MEXK/1y aHTCHHAMU U HAIPABJICHHUSX JTy4ell aHTCHHOU pelieTku. B obiieM cirydae BEIOOp KOHPHUTYpaIMy orpe-
JICIISIETCS] TOJIbKO YPOBHEM OOKOBBIX JICIECTKOB. B paboTe mpoBeeHO MOJISTUPOBAaHIE HECKOJIBKUX KOH(Uryparmit
aatenHoi pemeTkd CCPT. Ilo yka3aHHBIM KpuTepusM ObUT BEIOpaH ONTHMATIBHBIA BAPHAHT PACIIOJIOKEHHS dIie-
MEHTOB aHTEHHOW CHUCTEMBI It 96-aHTeHHOTO renuorpada M JaHbBl OOIIHe PEKOMEHAAIUH 110 BEIOOPY aHTCHHOU
pelIeTKH MHOTOBOJIHOBOT'O paarorenuorpada.

Choice of antenna array configuration of SSRT Multi-Wave Radio Heliograph bases on solution of the antenna
elements layout problem. For T-shape array consisted of SSRT West-South-East lines, optimization criteria are
maximization of space resolution and minimization of side-lobs level for preassigned number of antennas, minimal
baseline and array beam directions. Generally, the choice of configuration is defined by only side-lobes level. In this
paper, we provided modeling of some SSRT antenna array configurations. Also we selected optimal layout variant
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for 96-element heliograph and gave common recommendations for choice antenna array of multi-wave radio helio-
graph.

METO/bI HCCJIEJIOBAHUSI CIABOKOHTPACTHBIX OBPABOBAHUM HA COJIHIIE
B.B. PetuBbix, A.I'. O0yxoB, B.Il. Makcumos, b.U. JIyobiieB

HuctutyT comneuno-3emuoit pusuxku CO PAH, Upkyrck, Poccust
retivykh@mail.iszf.irk.ru

METHODS FOR FAINTLY CONTRASTING SUN STRUCTURES RESEARCHING
V.V. Retivykh, A.G. Obukhov, V.P. Maksimov, B.I. Lubyshev
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

[Tpn uccnenoBaHuy CIa0OKOHTPACTHBIX 0Opa3oBanuii Ha CoiHIEe OOJIBIIOE 3HAYEHHE UMEET MX HJeHTH]HKa-
must. [Iponece naeHTH(UKAMK BKIIOYAET JBa OCHOBHBIX dTara:

1) crnaxMBaHWe aJAMTHBHOTO IIyMa M peUleHHe oOpaTHOHM 3ajaud Uil KOPPEKIHMH BIMSHUS JUarpaMmbl Ha-
IIPaBJIEHHOCTH PaJMOTEIECKOIIa;

2) cerMeHTalus H300paKeHUs, T. €. BBIACICHUE TPAHMYHBIX TOUYSK HCKOMBIX 00pa30BaHUM.

B noknane BHUMaHME ynesseTcs MPEHMYIISCTBEHHO CerMEHTAIlMH Ha OCHOBE IPaJMeHTHBIX MeToloB. [Tokasa-
HO, YTO HAWJIYYIIUMH SIBIISIOTCSI BBICOKOYACTOTHBIE KOHTpacTupyronme GuiabTpel ¢ Mackamu Cobenst u [Ipesutra.
ITapameTpbl Macku BBHIOMPAIOTCSA B 3aBUCHMOCTH OT OTHOILCHUS CHUTHAJ/IIYM M Pa3MepoB HCCIeIyeMOH 00JIacTH.
Taxke MCIOIB30BaHBI AJTOPUTMBI ANNPOKCUMAIMH, ITO3BOJISIOLINE OIPESIUTh IapaMeTphl MOAENH HIealbHOTO
nepernaja ApKOCTH B OKPECTHOCTH HEKOTOPOH TOUKH.

Pe3ynbraThl Hccneq0BaHUS IPUMEHEHBI K TaHHBIM, ITOJTy4eHHbIM o HabmoaeHus Ha CCPT.

In the study of faintly contrasting structures on the Sun it is very important to identify them. Identification proc-
ess includes two main steps:

1) smoothing of additive noise and solution of deconvolution problem;

2) image segmentation, i.e. contouring of sought-for structures.

In this paper, we concentrate our attention mainly on segmentation by gradient methods. We show, that high-
frequency contrasting filters with Sobel and Prewitt masks are the best for this application. Parameters of masks
dependent on signal/noise ratio and size of researching region. Also we use approximation algorithms allow to de-
fine ideal brightness drop model parameters at vicinity of some point.

We applied our results to data obtained by SSRT observation.

BJUSHUE TEILJIOBOI'O ITPOTPEBA HA TUHAMUKY PA3BUTHUS HEYCTOMYUBOCTH
IAPKEPA KOJIEBAHUI MATHUTHBIX ITOJIEMA B BEPXHHUX CJOSX KOHBEKTUBHOM 30HBI. 1

B.I. EceneBnu, 'M.B. EceneBuu, ’H.B. Kyuepos, ’B.A. Pomanos, 2I[.B. Pomamnos, ’K.B. PomanoB,
N.B. CeMeHOB, ’M.B. ToiicToBa

'HUuctnryT conneuno-semuoit ¢pusnkn CO PAH, UpkyTcek, Poccus
2KpaCH0HpCKI/II7I rocyAapCTBEHHBIN negarornueckuil yuusepeuret, Kpacnospcek, Poccust
k-v-romanov@ya.ru

HEAT CONDUCTIVITY EFFECTS AND PARKER INSTABILITY DEVELOPMENT
AT THE TOP OF SOLAR CONVECTIVE ZONE. I

V.G. Eselevich, '"ML.V. Eselevich, >N.V. Kucherov, >V.A. Romanov, >D.V. Romanov, 2K.V. Romanov,
’1.V. Semeonov, “M.V. Tolstova

nstitute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia
’Krasnoyarsk State Pedagogical University, Krasnoyarsk, Russia

B pabote npexacraBieH MeTOJl MOCTPOSHUSI YUCICHHOW MOJEIM MarHUTHOM TPYOKH C Y4ETOM IpPOOJIBHOTO
TEIJIOBOTO TpOTpeBa BJOJb CHJIOBBIX MAarHUTHBIX JMHUH. Cucrema nuddQepeHIUanbHBIX — ypaBHEHHH,
OIMCHIBAIONIMX JAWHAMUKY TOHKOI MarHMTHOM TpyOKH, pa30OuBaeTcCs Ha JBE I'PYIIbI: JUHAMHYECKYIO M TEIUIOBYIO.
MaruuTHast TpyOKa 3aMeHsIeTCsl TUCKPETHON (HU3N4YecKol cucTeMoil ¢ 6au3KuM cTpoeHneM. CeTOYHbIe BEIMUMHbI
3aMEHSAIOTCSI 000OIIEHHBIMA KOOPIMHATAMH AHNCKPETHOH cucTeMbl. CucTeMa YpaBHEHWH NIBW)KEHHS 3aMEHsET
CHCTEMY ypaBHEHHH B YaCTHBIX MPOU3BOIHBIX.

B ypaBHEHHM TEIUIONPOBOJHOCTH YYTEH TEIUIONEPEHOC TOJBKO BJOJIb CHJIOBBIX MAarHWTHBIX JMHHUH B TpyOKe.
®usnueckn 3T0 JOMyIIEHHE 000CHOBBIBACTCS MPEBBIICHUEM Ha HECKOJBKO IOPSIKOB IPOJIOJIBHOTO KoddduimenTa
TETIONPOBOJHOCTH HAJ TONEPEYHBIM B YCIOBUSIX KOHBEKTUBHOW 30HbI ComHua. JIIsi YMCIEHHOTO pEIIeHUsS
YpaBHEHUI TEIUIOBOW TPYIIIBI UCIIONB3YETCsl SIBHAs, KOHCEPBAaTHBHAs, aOCOJIOTHO YCTOWYMBAsh Pa3HOCTHAs CXeMa
BTOPOTO MOPSKa alNPOKCHUMAIMH TI0 BPEMEHH U MacCOBOM IePEeMEHHOM.
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Paper presents numerical model of thin magnetic tube with heat conductivity along the magnetic field taken into
account. System of differential equation which describes the tube dynamic is split on two groups of equations: one is
dynamical and other deals with heat transport. Magnetic tube is replaced by discrete model physical system with
close structure. Mesh quantities are replaced by general coordinates of the discrete system and finite difference
equations are replaced by equations of motions.

The heat conductivity equation accounts only for the longitudinal heat fluxes with respect to magnetic field.
Physically it is robust due to few order of magnitude suppression of heat conductivity across the field for the con-
vective zone of the Sun. To solve the equations, explicit scheme is used which is conservative, absolutely stable,
with second order of approximation in space and time.

IMPOBJIEMbBI ABTOMATHYECKOI'O CKAHUPOBAHUA N30BPAKEHUSA
COJTHEYHBIMHU TEJECKOIIAMHA

HN.B. Pyccknx, B.E. Tomun, /I.1O. Kos1o60B

HuctutyT conneuno-3emuoi ¢pmuku CO PAH, Upkyrck, Poccust
vanekrus @iszf.irk.ru, tomin @iszf.irk.ru, kolobov@iszf.irk.ru

PROBLEMS OF AUTOMATED IMAGE SCANNING USING SOLAR TELESCOPES
L.V. Russkikh, V.E. Tomin, D.Y. Kolobov
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

Teneckon co IeneBbIM cHeKTporpadoM sBISETCS OJHUM M3 OCHOBHBIX HMHCTPYMEHTOB IUISl HCCIIENOBaHUS
ConHIa B pa3NuuHBIX CHEKTPAIBHBIX JUaNa3oHax. BO3MOKHOCTH MOTy4eHHsI CEPUH CIIEKTPOTPAMM JUIsl Pa3IHIHBIX
YYacCTKOB COJIHEUHOW IIOBEPXHOCTH OIPEHCISIOTCS CHUCTEMOM yIpaBleHHs TelecKona, OTBedaroleil 3a ero
HaBeJleHHe M perucTpaiuio u3nydeHus. llocienoBarenbHOe HaBeJeHHME TeNECKONa Ha 3aJjaHHble TPaeKTOpUeH
ckaHupoBaHust ydacTku CoJIHIIA ¥ TONYyYEHHWE COOTBETCTBYIOIIMX HW300paKeHUI CHEKTPOB JIOCTUTaeTCs
cornacoBaHHOW pabotoii Bcex mnoxcucreM ACY. B noxmage oOCyKAaloTcs BO3MOXKHBIE aJITOPUTMBI pabOTHI
MPOrpaMMHOW W armapaTHON YacTei, 00ecreunBaronX CKaHUpoBaHHE n3o0paxeHnss CoiHIA B 3aBUCHMOCTH OT
OCHOBHBIX ITapaMETPOB IKCIIEPUMEHTA — BPEMEHH 3KCIIO3UIINN M CKOPOCTH CKaHUPOBAHUSL.

Pabora BrmomHeHa Tpu YacTHYHOW moxamepxke rpantra PODU Ne 12-02-33110 mon_a_Ben u TpaHTa
IIpe3unenta PO Ne MK-497.2012.2, MunuctepctBa obpasoBanus u Hayku PO 'K Ne 14.518.11.7047, cornamenns
Ne 8407.

Telescope with a slit spectrograph is one of the main tools to study the Sun in different spectrum range.
Capabilities of the spectrogram series acquiring for different areas of the Sun are determined by the telescope’s
control system. It is responsible for aiming and image acquiring. All subsystems must operate in coordination to
provide sequential telescope aiming to the specified scanning trajectory areas of the Sun and corresponding
spectrum images acquiring. The report is focused on the possible software and hardware solution which provides
solar disc image scanning according to main experiment parameters: exposure time and scanning speed.

Acknowledgements: This study was supported by Grant RFBR N 12-02-33110 mol_a_ved and the Grant of the
President of the Russian Federation N MK-497.2012.2, the Russian Federation Ministry of Education and Science
state contracts N 14.518.11.7047, agreement N 8407.

PACUET IOTEHUHUAJBHOI'O MATHUTHOTI'O IIOJISI B AKTUBHBIX OBJIACTAX COJIHIHA
L2g M. CaabikoB, 1.B. 3umoBeI

'MockoBckumit (M3HKO-TeXHIYECKUH HHCTUTYT, JlonronpyHslii, Poccus
sadykovsl@iki.rssi.ru
2I/IHCTI/ITyT KocMmuueckux uccaenosanniit PAH, Mocksa, Poccus

THE COMPUTATION OF THE POTENTIAL MAGNETIC FIELD IN SOLAR ACTIVE REGIONS
1.2y.M. Sadykov, *I.V. Zimovets

'Moscow Institute of Physics and Technology, Dolgoprudny, Russia
2Space Research Institute RAS, Moscow, Russia

[Momyuena ¢ynkums ['pura ypaBHeHus Jlamnaca Bo BHEUIHEH MIapoBO# 00JacTH IS TpaAWeHTa MOTEHIHaa ¢
TPaHUYHBIM YCIIOBHEM — IIPOM3BOJHON IMOTEHIMANa MO 3alaHHOMY HarpaBlieHHI0. Pa3paboTan Habop mporpamm,
WCTIONB3YIOUINX JaHHOE PEIIeHHE I pacueTa CHIIOBBIX JIMHWN MOTEHIIMAIBFHOI'O MAarHUTHOTO TIOJI B AKTUBHBIX
obmactsax ConHIa O TPaHUYHBIM JaHHBIM — KOMITOHEHTE IT0JIS TI0 JIydy 3peHus Ha ypoBHE doTochepsl. B kauecTse
TPaHUYHBIX YCIOBHHA MCIIOJIB30BaHBI MarHUTOrpaMMel ipuoopa HMI/SDO. [lns BeIOpaHHBIX 00iacTeld BOCCTAHOB-
JICHBI CUJIOBBIE JIMHUU MOTEHIMAJIBHOTO IMOJISl B XpoMocepe U KOPOHE M COTIOCTABJICHBI C NETISIMHU, HaOJ01aeMbl-
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mu npubopom AIA/SDO B yiabrpaduoneroBoM auanazone. O0CykaaeTcsi BONPOC NPUMEHUMOCTH TTOTEHIMAILHOTO
MIPUOIIIDKEHUS ISl OMMCAHKS MarHUTHBIX MOJIeH B aKTUBHBIX obnacTsix CoiHIa.

We computed the Green function of the Laplace equation for the gradient of the potential in the external spheri-
cal region with boundary condition such as the potential derivative in selected direction. The complex of programs
which uses this solution to compute potential field lines in solar active regions is developed. The computation is
made with boundary condition such as the line-of-sight field component. HMI/SDO magnetograms are used as the
boundary conditions. Magnetic field lines in the solar chromosphere and corona in chosen regions are reconstructed
and compared with magnetic loops observed by AIA/SDO in EUV range. The applicability of the potential field
approximation to describe magnetic fields in solar active regions is discussed.

BJUSHUE TEILJIOBOI'O ITPOT'PEBA HA JUHAMUKY PA3BUTHUS HEYCTOMYUBOCTHU
IAPKEPA KOJJEBAHUI MATHUTHBIX ITOJIEA B BEPXHUX CJIOSIX KOHBEKTUBHOM 30HBI. I

'B.I. EceneBuu, 'M.B. EceneBuu, ’H.B. Kyuepos, ’B.A. Pomanos, 2I[.B. Pomanos, ’K.B. Pomanos,
’I.B. Cemenos, “M.B. TouicToBa

'MucTuryT conneuno-3emuoii dpusuxu CO PAH, UpkyTtck, Poccus
zKpaCHOSIpCKI/Iﬁ rocyIapcTBEHHbIN neparorudeckuil yausepeurer, Kpacrnospck, Poccus
samvs@yandex.ru

HEAT CONDUCTIVITY EFFECTS AND PARKER INSTABILITY DEVELOPMENT AT THE TOP
OF SOLAR CONVECTIVE ZONE. 11

'V.G. Eselevich, 'M.V. Eselevich, N.V. Kucherov, >’V.A. Romanov, “D.V. Romanov, ’K.V. Romanov,
’L.V. Semeonov, M.V. Tolstova

"nstitute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia
ZKrasnoyarsk State Pedagogical University, Krasnoyarsk, Russia

B nacrosmiei pabote uccnenyercs pa3BUTHE HEYCTOHYNBOCTH MEAJICHHON BOMHEI (HeycToiunBocth [lapkepa) B
BBICOKOYACTOTHOM Juaria3zone (m>23). Pacuersl B ajinabaTnyeckoM NPHOJIVMIKEHUH HEMHEHHOH (a3bl pa3BUTHS
HeycroiunBocTH [lapkepa B JaHHOM CIIEKTPAJIbHOM JIMaria3oHe OOHAPYKHUIIM BEIOPOCHI IIa3MbI C «BMOPOYKEHHBIM»
MAardiMTHBIM IIOJIEM B COJTHEYHYIO aTMocq)epy CO CBCPX3BYKOBBIMU CKOPOCTAMMU.

B pabote mpousBeeH y4deT TEIUIOBOTO IPOrpeBa IUIa3Mbl BHYTPH MarHUTHOM TPYOKHM 3a CUET TeIIolepeHoca
BJIOJIb CHJIOBBIX MAarHUTHBIX JIMHUI. B npexenax riryOMH KOHBEKTUBHOM 30HBI JAHHBIH MEXaHU3M IIPOTPEBA SIBIISET-
Csl IOMUHHPYIOIIUM, TOCKOJIBKY KO3((QHUIMEHT NPOJOJIFHON TEIUIONPOBOAHOCTH HA HECKOJBKO MOPSIKOB MPEBHI-
maeT Ko3(pPUIHECHT MOTepeyHO TEeIUIONPOBOJHOCTH, a Takke KO3(PPHUIIMEHT TyInCTON TeIuIonpoBogHoCTH. Pac-
CUYHATaHHBIE CKOPOCTH MOJbeMa MarHUTHBIX IOJIel Ha (POTOCEepHOM YPOBHE BO3PACTAIOT IO CPABHEHHIO CO CKOPO-
CTSIMH, PACCUNTaHHBIMHU B aqra0aTHYECKOM MPHONMKESHNH, U JIYYIIe COTTIACYIOTCS ¢ MPSIMBIMHA HaOIt0JaTeTbHBIMH
JAHHBIMH 110 YCKOpeHUto ObICTphIX CME B HIDKHHX CIIOSIX COJTHEYHOM aTMOc(ephl.

In present paper, instability of slow magnetosonic wave (Parker instability) is investigated in high-frequency re-
gion (m>23). Numerical simulations using adiabatic approximation show that for this spectral region one can have
magnetic field emerging with supersonic speed into the atmosphere.

In paper the heat conductivity along magnetic field is taken into account. Inside convective zone such heat trans-
port mechanism dominates: heat conductivity across magnetic field is suppressed by few orders of magnitude, and
radiation heat transport speed is negligible. Computed speeds of magnetic field rise at the moment of entering into
the atmosphere are bigger that obtained under adiabatic approximation, and better match the observational data re-
garding acceleration of fast CME in low layers of solar atmosphere.

EJUHCTBEHHOCTbD PEJATUBUCTCKOI'O BOJIHOBOI'O TAKETA
B KBAHTOBOM TEOPHH ITOJISI ¥ TIPOBJIEMA HEMTPUHHBIX OCHAJLIAIIANA

C.93. Kopenoaur, /I.B. Taiiuenauen
HpxyTckuii rocyrapcTBeHHbIH yHUBepcuTeT, pkyTck, Poccus

THE UNIQUENESS OF RELATIVISTIC WAVE PACKET IN QUANTUM FIELD THEORY
AND NEUTRINO OSCILLATION PROBLEM

S.E. Korenblit, D.V. Taychenachev

Irkutsk State University, Irkutsk, Russia

YcranoBneH CAUHCTBCHHO BO3MOKHBII BUA PCIATUBUCTCKOI'O BOJIHOBOT'O ITaKETa, COTJIaCOBAHHBIM C 06LlII/lMl/I
MpUHIUIIaMHA KBAHTOBOM TCOPUH TIOJIA U CIIOCOOHBIH aJICKBATHO OIIMCHIBATH COCTOSAHUSA, JIOKAJIHM30BAHHLIC KaK B
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KOOPAWHATHOM, TaK U B MMITYJILCHOM IIPOCTPAaHCTBE. PaccMOTpEeHO ero mpuMeHeHHe K mpoOiieMe ONMMCAHUS Heil-
TPUHHBIX OCIWJULALNI HA IPUMeEpe IBYX MOKOJICHUH.

The only possible form of relativistic wave packet is determined, which accords to general principles of quantum
field theory and admits adequate description of both the states localized in position and momentum space. Its appli-
cation to neutrino oscillation phenomenon is considered for the model with two generations.

NPOTOTHUII TUPOKOYT'OJILHOI'O YEPEHKOBCKOI'O TEJIECKOITA
N INPEJABAPUTEJIBHBIE PE3YJIBTATHI HABJIIOJAEHUU

A.A. UBanos, JI.B. Tumodeen

HuctutyT kocMobu3ndeckux uccienoBanuii u adponomun uM. 10.T. lapepa CO PAH, Skyrck, Poccus
bananasheaven@yandex.ru

PROTOTYPE OF WIDE-FIELD-OF-VIEW CHERENKOV TELESCOPE AND PRELIMINARY OBSER-
VATIONAL RESULTS

A.A. Ivanov, L.V. Timofeev
Yu.G. Shafer Institute of Cosmophysical Research and Aeronomy SB RAS, Yakutsk, Russia

[TpeacraBnen MprHOKI PaObOTHI IIHMPOKOYTOIFHOTO Y€PEHKOBCKOTO TEJIECKOIA, PAa0OTAIOIIEr0 B PEXKUME COBIIA-
JeHUI CO CIMHTWIISIINOHHBIMH JIETEKTOPaMH, HHTETPAbHBIMU U AU (epeHINaTbHBIMI Y€PEHKOBCKUMHE JIETEKTO-
pamu SxyTckoit komiekcHoR yctaHoBKH LIIAJL. Hogeflimme (GoTOyMHOXXHUTENN TAr0T BO3MOYKHOCTH MHOTOKPAaTHOTO
YMEHBILICHUS Pa3MEPOB YEPEHKOBCKOTO TEJIECKOIA IPH TOM K€ CaMOM YIJIOBOM Pa3pelICHUH. DTO MHOTOKPATHO
CHIKAeT CTOMMOCTB TAaKOTO TeJIeCKoIa, a paboTa B oGmacTu suepruii 10" 5B KOMIIEHCHPYeT yMeHbIIEHHE pa3Me-
poB 3epkania. CUrHaNBI ¢ Ka)/I0ro0 KaHajla MHOTOAHOHOTO (POTOYMHOXKUTENSI HENPEPHIBHO MONAAAI0T Ha MPELyCH-
autenu u nanee Ha AL, nocne vero xpaustcst B OydepHoit namstu (16 Mkc) 32-KaHaIbHOTO HPOMBIIIJICHHOTO
komnbroTepa OL3C-32-250USB. B noxnane aeranbHO NPeACTaBIEHBl TEXHUUECKUE XapaKTEPUCTUKU TENECKOIMa, a
TaK)Ke Pe3yJIbTaThl IEPBBIX HKCIIEPUMEHTAIBHBIX HAOJIOCHHH.

The study presents the principle of operation and preliminary observations of wide-field-of-view Cherenkov tel-
escopes operating in a regime of concurrence with scintillation detectors, integral and differential Cherenkov detec-
tors of complex EAS array in Yakutsk. Modern photomultipliers make it possible to multiply decrease the Cher-
enkov telescope size at the same angular resolution. This greatly reduces the telescope cost, besides the operation in
10" eV energy range compensates decreasing the mirror size. Signals from each channel of multi-anode photomul-
tiplier continuously get to the preamplifier and then to the analog-digital converter. After that they are stored in the
buffer memory (16 ps) of 32-channel industrial PC OCZS-32-250USB. We also present the telescope specifications
and first observational results.

OBPABOTKA JIAHHBIX COJIHEYHBIX TEJIECKOITIOB B ITPOLIECCE HABJIFOJIEHUIA
B.E. Tomumn, /1.10. KoJio60B, A.B. Kucesen

HuctutyT comneuno-3emuoit ¢pusuxun CO PAH, UpkyTck, Poccust
tomin@iszf.irk.ru

SOLAR TELESCOPE DATA PROCESSING DURING OBSERVATIONS
V.E. Tomin, D.Y. Kolobov, A.V. Kiselev
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

AHanmi3 JaHHBIX acTPOPHU3NIECKOr0 IKCIIEPUMEHTA TECHO CBS3aH C PsJIOM TeXHHYEeCKHX 3aaad. OnHa U3 Takux
3aga4 — o0paboTKa MaHHBIX B PEajbHOM BPEMEHH — SIBIISIETCS 0CO00 aKTyalbHOW JUISi COBPEMEHHBIX COJIHEYHBIX
TeJeCKonoB. [IpeaBapuTeNnbHBI aHAIM3 JAHHBIX II03BOJISIET CBOCBPEMEHHO OIPEACIUTh HEOOXOAMMOCTh
KOPPEKTUPOBKH XOIa J3KcIiepuMeHTa u Oojee 3((eKTHBHO HCIONB30BaTh HaOmrogarenbHoe Bpems. llpum sTom
YCIIEIHOCTh MOCIEAYIOIIETO ITOJHOLEHHOTO HAayYHOTO aHAINW3a BO MHOTOM 3aBHCHUT OT JOCTYITHOCTH HCXOJHBIX
(CcBIpBIX) MaHHBIX PKCIEpHUMEHTA. B mokmaze oOcyxmaercsi pemieHue, B KOTOPOM OCHOBHBIM IIOJXOOM SIBIISIETCS
KOHBEHEPHOE MPOJIBIKEHNE JAHHBIX MEXIy 3TalaMu KCIIEPUMEHTA. JTO MO3BOJISIET OAHOBPEMEHHO IPOU3BOIHUTH
PEoYKIMOHHYIO 00pabOTKy U COXpaHEHHE MCXOAHBIX JAAaHHBIX, OCYIIECTBIATH IPOCMOTP 00PaOOTaHHBIX JAHHBIX U
UX TPEIBAPUTENIBHBIN aHATIN3 B PEATbHOM BPEMEHH.

Pab6ora BeinonHeHa npu nojjepkke rpanta POOU Ne 12-02-33110 mon_a_sen u rpanta I[pesunenta PO Ne MK-
497.2012.2, MunucrepcrBa obpazoBanus 1 Hayku PD 'K Ne 14.518.11.7047 u cornamenust Ne 8407.

Analysis of astrophisical experiment data associated with a number of technical tasks. Online data processing is
one of such tasks, which is most important for modern solar telescopes. Preliminary data analysis allows readily
detect the need for experiment adjustment and and to increase the efficiency of the time usage available for
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observations. At the same time the success of the complete scientific analysys depends on the availability of the
original (raw) experiment data. This report discusses the solution where the main approach is the pipilened data
handling among experiment stages. This allow one to simultaneously conduct the data reduction and raw data
storing, to preview the processed data and perform preliminary data analysis in real time.

Acknowledgements. This study was supported in part by the RFBR research project N 12-02-33110 mol_a_ved
and the Grant of the President of the Russian Federation N MK-497.2012.2, Russian Federation Ministry of Educa-
tion and Science state contract N 14.518.11.7047 and agreement N 8407.

MOJIEJIUPOBAHUE OTKJIMKA KOCMHUIYECKOI'O COJIHEYHOI'O
TF'AMMA-CIIEKTPOMETPA I'PUC

10.A. Tpodumos, 10.11. Kotos, B.H. IOpos, E.J. Jlynaps

HanmonanbHelil uccnenoBarenbckuil saepublil yausepcuter «MU®U», Mocksa, Poccust
YuTrofimov@gmail.com

SIMULATION OF THE SPACE SOLAR GAMMA-RAYS SPECTROMETER GRIS RESPONSE
Yu.A. Trofimov, Yu.D. Kotov, V.N. Yurov, E.E. Lupar
National Research Nuclear University “MEPhI”, Moscow, Russia

Ipubop I'PUC (ramma- u peHTreHOBCcKOe m3nmydeHne CoJHIA) MpeaHa3HaueH M CIIEKTPOMETPHH JKECTKOTO
PEHTICHOBCKOTO W TaMMa-H3IyYeHHs COTHEYHBIX BeIblmiek B auanazone 50 k3B — 200 MsB u conmHedHBIX HEUTpO-
HOB ¢ 3Heprueit 6onee 30 MaB. DkciepiMeHT uTaHUpyeTcs MPOBOANTE Ha 60pTy Poccuiickoro cermenta Mexny-
HapOoHOW KocMudeckou ctaHimu ¢ 2016 T.

[TpencTaBneHsl pe3ysbTaThl YUCIEHHOTO MojenupoBanus ¢ nomorublo nakera GEANT4 orknuka npubopa Ha
COJIHCYHBIC BCIIBIIIKH pa3ny1qH0171 MOIIHOCTHU U CIICKTPAJIbHOT'O COCTaBa U HA IMMOTOKU KOCMHUYCCKUX J'Iy'-leﬁ. OueHeHa
(oHOBas 3arpy3ka AETEKTOpOB M 3(P(PEKTUBHOCTH pabOTHl aHTHCOBIIAATEIBHON 3amUThl. PaccMOTpEeHBI METOIbI
KaJIMOPOBKH JI€TEKTOPOB IpHOOpa.

GRES (Gamma and X-ray Emission of the Sun) is a scientific instrument for hard X-rays and gamma rays of
the solar flares emission measuring in energy range from 50 keV to 200 MeV and solar neutrons with energy
above 30 MeV. The experiments will be mounted onboard the Russian Orbital Segment of the International Space
Station in 2016.

The results of GEANT4 simulation are represented: detectors™ response to solar flares with different power and
spectral composition and cosmic rays, estimation of background counts rate and anticoincident shielding detectors
efficiency. Different methods of the detectors calibration are considered.

UHTEHCUBHOCTD U3JIYUYEHHUA B BEPTUKAJILHOM U TOPU30HTAJIBHOM NOJSAPU3AIIAA
COJIHIA - ECTECTBEHHOI'O KOCMHWYECKOI'O HCTOYHHUKA PAJIMOIIOMEX -
B METPOBOM JAUAITA3OHE BOJIH

H.A. XoxaraeB, B.M. AHTOIIMHA

Pagnorexnnueckuiit ”HCTUTYT uM. akagemuka A.JI. Munna, Mocksa, Poccust

VERTICAL AND HORIZONTAL POLARIZATIONS INTENSITIES
OF THE SOLAR RADIO NOISE EMISSION IN THE METER BAND

N.A. Hodatayev, V.M. Antoshina
Academician A.L. Mints Radiotechnical Institute, Moscow, Russia

[Ipobnema n3MepeHHs: NOISIPU3ALMOHHEIX cBOicTB CoJHIIAa B pa3HBIX AMAIAa30HaX BOJIH aKTyaJbHA B COBPEMEH-
HBIX HCCIIEIOBAaHMAX. BOJBIIMHCTBO M3MEPHUTENBHBIX CHCTEM pabOTaeT B OIpaHWYEHHBIX AMAMA30HAX PaJUOBOIIH,
00J1a1aeT HEJOCTATOYHON YYBCTBHTEIBHOCTBIO M BHICOKOW CTOMMOCTBIO KaK MOCTPONKH, TaK M AKCIUTyaTaluy, Ho-
9TOMY BO3HHMKAeT HpoOyieMa Habopa IOCTATOYHOW CTATHCTHKM JUIS aHAIN3a W JICTAIBHOTO HM3YyYCHHS CBOWMCTB
Connua. Bo3MOXXHOCTH COBPEMEHHBIX BOEHHBIX PaJHOJIOKALIMOHHBIX CTaHILUM, 0OJaJarolINX BBICOKON YyBCTBHU-
TENBHOCTBIO, MO3BOJISIIOT MPOBOANTD aHAIN3 MHTCHCUBHOCTH M3JIyU€HHSI €CTECTBEHHBIX KOCMHUUECKHX MCTOYHHKOB
pagronoMex B 3aBUCUMOCTH OT MOJISIPU3AMH Ha MPOTSKEHUH BCETO IIEPHO/IA SKCILTyaTalllH.

B pabote mpencraBiieHbl cTaTUCTHUYECKUE NaHHble HaOroaeHuit ¢ PJIC «Boponex-M» (MECTO AMCIOKALUU B
UpkyTckoii obsacTi) 3a MHTEHCUBHOCTBIO M3iy4eHust CoJHIIa B 3aBUCUMOCTHU OT TIOJISIpU3aly B paboueM auarna-
30He 4acToT B nepuox ¢ mMapta 2012 r. no asryct 2013 r. ITocTpoensl rpadukn MoisipU3alMOHHOTO ITOPTPETa 110
JaHHBIM HabOmroneHuid. [IpousBenieH cpaBHUTENBHBIN aHaU3 akTHBHOCTH COJHIIA B METPOBOM JIMAra3oHe BOJH C
JaHHBIMH HaOMIOJICHUH APYTHX N3MEPUTEIBHBIX KOMIUIEKCOB.

[NoyueHHbIe naHHBIC HAOIIOICHUH TTO3BOJIT PACIIMPUTH 00JIACTh aHAIH3a MOIAPHU3AIMOHHEIX cBoiicTB ComHIa.
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Measurements of the solar radio emission in the different ranges are the actual in the modern scientific research.
Taking in to account the limited possibilities of most measuring systems as in the bandwidth and sensitivity, and
also them cost of building and exploitation, the researches encounters with problem of data deficit for the detailed
analysis of the Sun. Possibilities of modern military radars allow to analyze intensity variations of natural cosmic
sources of radio noise with high sensitivity and in two orthogonal polarizations during the all exploitation period.

Our studying represents statistic of observations performed with “Voronezh-DM” radar. The radar observes the
Sun in two polarizations in the meter band. The radar data sample covers the period from March 2012 to August
2013. The polarization portrait graphs are plotted using obtained data. Also we made comparision our results with
the results obtained by the other instruments observing the Sun.

The practical value our work consists in addition new data in the field of solar radio polarimetry.

BEEPHBIE KOPOHAJIBHBIE CTPYKTYPbI 1 BOJIHOBBIE ITPOLLECCHI
B COJIHEYHHOU ATMOC®EPE

A.A. Yeananos, H.U. Kodanos

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

CORONAL FAN-LIKE STRUCTURES AND WAVE PROCESSES IN THE SOLAR ATMOSPHERE

A.A. Chelpanov, N.I. Kobanov
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

MI'I-BOJIHBI pa3NUYHBIX THUIOB CYIIECTBYIOT B IIF000H Touke atMocdepsl ComHma. Mccnenys Tum BoiH, Ha-
IMpaBJICHUC U CKOPOCTH UX PACHPOCTPpAaHCHUA, MOKHO A€J1aTh BbIBOJbI O (l)I/l3I/llleCKl/IX YCJIOBUAX B IJIa3MCE, KOH(l)I/le-
pamyy MarHUTHOTO TOJSI M O TIOTOKAaX DHEPTHH, MEPEHOCHMOW MEXIy CIOSIMHU COJTHEYHOH atMocdepsl. Ha xopo-
HAJIbHOM YPOBHE MOIITHBIE TIPOSIBIICHHS BOJH — KOJICOAHMS — JIOKAJM30BAHBI B METJIIX MArHUTHOTO TIOJSI, BUIUMBIX
B OMHCCHOHHBIX JIMHHUSX KaK TaK HAa3bIBACMBIC BECPHBIC CTPYKTYPHI. DTH METIH YXOAAT KOHIIAMHU B HUKHUE CIIOH
aTMocdepbl, IPEUMYIIECTBEHHO B YYaCTKH YMEPEHHOTO U CHJIBHOTO MarHUTHOTO moJisi. Jlisi aHaliu3a Mbl UCTIOJB30-
BaJIM CEPUH CIIEKTPOTrPaMM aKTHBHBIX 00JIaCTEH, IMOJIyYeHHBIX Ha HA3€MHOM TEJIECKOIE B JIBYX CHEKTPaJIbHBIX JIH-
HUSX OJHOBPEMEHHO, U CEpHH M300pakeHWH B Pa3sMUUHBIX JUHISIX oOcepBaTopun CO, COOTBETCTBYIOLIHE IO
BpPEMEHU Ha3eMHBIM cepusiM. Ha HIKHHX ypoBHSX arMocdepsl B CIIEKTpax KoJIeOaHHH JTy4eBBIX CKOpPOCTEl JOMH-
HUPYIOT TpeX- U MATUMHUHYTHBIE KOJIeOaHMs, TOTJa KaK B CIIEKTpaxX BapHallii WHTCHCUBHOCTH BEEPHBIX KOPOHAJIb-
HBIX CTPYKTYP ITPEMMYILECTBEHHO HAOIIIOAAI0TCS HU3KoUacToTHBIE Konebanust 1-2 mI'. Heonpenenennoctu B orm-
peleeHn  HaMPaBIECHHSI H CKOPOCTH PAcTIPOCTPAaHEHHS KOIeOaHUH BJOb METENb MOPOKACHBI HEOIPEAEICHHOCTS-
MH B U3MEPEHUIX BPEMEHHOH 3aJIePIKKH.

Pabota BeImonHeHa npu noaaep)kke rpanta PODOU Ne 12-02-33110 mon_a_sex u rpanta [Ipesunenta PO Ne MK-
497.2012.2, a Tarxoke rockonTpakta Ne 14.518.11.7047 u cornamenust PO Ne 8407 MunoOpHaykH.

Different-type MHD-waves exist at every point of the Sun's atmosphere. Investigating the type of waves and
their propagation velocity and direction, one can draw conclusions on the physical condition in plasma, magnetic
field configuration, and the energy flows between the atmosphere layers. At the coronal height, powerful wave man-
ifestations—oscillations—locate in magnetic field loops seen as so-called fan structures in the emission lines. These
loops foot-base in the lower atmosphere layers, mostly in the moderate and strong magnetic field areas. In the analy-
sis we used ground-based telescope two-line active-regions spectrogram series and observatory SDO series corre-
sponding in time to those from the ground-based telescope. While in the lower atmosphere the 3- and 5-min oscilla-
tions dominate, the low-frequency oscillations (1-2 mHz) are mainly observed in the fan-structure intensity varia-
tion spectra. Uncertainty in detection of oscillation propagation direction and velocity along loops is due to uncer-
tainty in the time lag measurement.

This study was supported in part by the RFBR research project N 12-02-33110 mol_a_ved and the Grant of the
President of the Russian Federation N MK-497.2012.2, Russian Federation Ministry of Education and Science state
contract N 14.518.11.7047 and agreement N 8407.

MOJAEJNPOBAHUE PACITPOCTPAHEHUS PAINOBOJIH
B HEOJJTHOPOAHBIX TPABUTAIIMOHHBIX IT1OJIAX

SI.M. Yepusk

MockoBckuit QU3HKO-TEXHUUESCKUI HHCTUTYT (TOCYAapCTBEHHBIN yHUBepcuTeT), Jonronpyanslii, Poccus
JackCh@mail.ru

SIMULATION OF RADIO WAVE PROPAGATION IN INHOMOGENEOUS GRAVITATIONAL FIELDS
Y.M. Cherniak

Moscow Institute of Physics and Technology (State University), Dolgoprudny, Russia
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MaccuBHBIE Tea CIIOCOOHBI BIMATH HA PACIPOCTPAHEHNE HIEKTPOMArHUTHBIX BOJH. B CIIOKHBIX TpaBHTAIHOH-
HBIX TOJISIX, CO3/1aBA€MbIX CHCTEMOM 3BE3[l, aHAJIMTUUYECKUIN pacueT TPAaeKTOPHUIl 1 MHTEHCUBHOCTEHN CBETa MPAKTH-
YECKHU HEBO3MOXKECH. KpOMe TOT'0, B pC3yJIbTATC B3aHMOHeﬁCTBHH nyqeﬁ CBETAa, NpUIICAIIUX OT PA3JIMYHBIX MHHUMBIX
U300paKeHUH, MOXET 00pa30BaThCsl CI0KHas HHTEp(EpEHIMOHHAs KapTHHA.

B noxnane npezaraercsi anropuT™M MOJETMPOBAHUS PACHPOCTPAHEHUS PaIHOBOJIH, MO3BOJISIONINNA pacCUnTaTh UH-
TepepeHIIMOHHYIO KapTHHY B JIFO00H 007acTH MPOCTPAHCTBA JUIsl JIFOOOTO KOJIMYECTBA MPO3PaYHbIX M HEMPO3PAYHBIX
00BEKTOB (3BE3MT) M M3IIYYAOLIEro B PaJIoUana3oHe NCTOYHIKA, 33/IlaHHbIX B IByMEPHOM IIpocTpaHcTBe. Onucana orn-
THMH3aLUs pacyeTa, PUBEACHBI Pa3INYHbIE TPOOJIEMBI, C KOTOPHIMU MOYKHO CTOJIKHYTBCS TIPH TAKOM MOICITUPOBAHHH,
a TaKke BOSMOXKHBIE ITyTH UX perreHns. [lokazana paboTa mporpaMMbl Ha IpUMepe pacdeTa HHTepPEepeHIMN B 00IacTH
kaycTuky. [IpuBeneHpl pe3ybTaT MOIESNMPOBAHUS U aHAIN3 paclpe/ieNICHUsT KOIMYECTBa JIydeld B Pa3IMIHBIX TOYKaX
MIPOCTPAHCTBA Ha TIPHIMEPE ABYX OOBEKTOB, HAXOISAIINXCS APYT 32 IPYToM Ha OOJBIIIOM PacCTOSHHH.

Massive bodies have an influence on electromagnetic wave propagation. Analytical calculation of trajectories
and intensities of light is almost impossible for complex gravitational fields produced by systems of stars. Further-
more, the interaction between light rays that come from different imaginary images may form a very complicated
interference pattern.

This paper proposes an algorithm for simulation of radio wave propagation, which allows calculation of the in-
terference pattern in any region of space for any number of transparent and non-transparent objects (stars) and radio
wave emitter in two-dimensional space. The paper describes the optimization of calculation, different problems that
may be encountered in such a simulation, and their possible solutions. The result of calculation of interference pat-
tern for a caustic is given as an example. Also given is the simulation result and ray distribution analysis for two
objects that are separated by a long distance.

UCCJIEJOBAHME COJTHEYHBIX BCIBIIIEK C PA3JIMYHONA MHTEHCUBHOCTBIO
KECTKOI'O PEHTTEHOBCKOI'O U3JIYUYEHUA: OTAEJBHBIE COBBITUA U CTATUCTUKA

H.H. llappikuH, U.B. 3umoen, A.b. CTpymMunckuit

HucturyT kocmuueckux uccnenoBanuit PAH, Mocksa, Poccust
ivan.sharykin @phystech.edu

INVESTIGATION OF SOLAR FLARES WITH DIFFERENT HXR INTENSITY:
CASE STUDY AND STATISTICS

LN. Sharykin, I.V. Zimovets, A.B. Struminsky
Space Research Institute RAS, Moscow, Russia

PaccmarpuBaroTcs COTHEUHBIE BCIIBIIIKH, B KOTOPHIX MAaKCUMAaJIbHbIE TOTOKH MSTKOTO PEHTT€HOBCKOTO U3Iyde-
HUS CPAaBHUMBI, HO MHTEHCUBHOCTH M MaKCHMAaJIbHBIE YHEPTUU MOTOKOB JKECTKOT'O PEHTI€HOBCKOIO M3IYUYEHUS pa3-
JIMYAIOTCS CHIIbHO. bbutu 0ToOpansl coObiThs ¢ TemnoM cueta mo RHESSI 600-1200 otcueros/c (6—12 k3B), koTo-
pBI€ MBI pa3/ieNvId Ha JBE IPYIIBI B 3aBUCUMOCTH OT TOT0, HaOJIIOAATIOCh WM HE HaOII0Jaloch PEHTI€HOBCKOE
nziaydeHue c sHeprueit >50 kaB. ['aBHOI nenbio sBIAETCS MOUCK (QU3MYECKUX MEXAaHM3MOB, CHOCOOHBIX OOBSIC-
HUTb 3TH OCOOEHHOCTH. B BBIOpaHHBIX COOBITHSX HMCCIEIYIOTCS DPEHTT€HOBCKHE CHEKTPHl M W300pakeHHs I10
RHESSI B MOMEHTBI BpeMEHU ¢ MaKCUMYMOM >KECTKOI'O PEHTI€HOBCKOI0 u3inydeHus. Ha npumepe oTAeNbHbIX CO-
OBITHII ¥ CTATUCTUYECKH TTOKA3aHO, YTO CIIEKTP HETEIUIOBBIX 3JICKTPOHOB B COOBITHSAX MEPBON IPYMIIBI JKECTUE, YEM
B COOBITHSAX BTOPOH TpyHIbl. Takke MOCTPOEHBI PACIpeeNICHNsI MEPBI SMUCCHHU M TEMIIEPATypPbl, HO BUANMBIX pa3-
JTMYMI MEXTy TpyNIIaMu He oOHapyskeHo. OOCyKIal0Tcs BOZMOXKHBIE (PM3MYECKHE OTINYHUS BCIBILIEYHOTO MTPoLec-
ca B HCCIIEAYEMBIX IPYIHIax COOBITHH.

We consider solar flares with approximately similar SXR fluxes, but with different intensities of HXR emission
and maximal energies. Solar flares were selected with RHESSI count rate 600—1200 counts/s (6—12 keV), which
were divided into two groups, where HXR emission >50 keV was observed, and where it was not observed. The
main goal is to search for physical mechanisms, which may explain these features. In the selected events we study
RHESSI X-ray spectra and images accumulated during peak of HXR emission in the highest available energy range.
According to statistical and case studies spectra of nonthermal electrons in events of the first group is harder than in
events of the second group. Distributions of emission measure and temperature for both groups are also obtained but
are likely not to possess the peculiarities. Possible physical differences of flare processes for the studied groups of
events are discussed.

COJIHEYHBIE ITPOTOHHBIE COBBITHUS B 16-24 IIUKJIAX COJIHEYHOU AKTUBHOCTH
I1.B. lllaTtoB

Wucruryt npuknanHoii reodusuxn uMm. E.K. ®enoposa, Mocksa, Poccust
p.v.shatov@mail.ru
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SOLAR PROTON EVENTS IN THE 16-24 CYCLES OF SOLAR ACTIVITY
P.V. Shatov
Fedorov Institute of Applied Geophysics, Moscow, Russia

IIpoBenen ananu3 ~400 comreynsx mpoToHHBIX coOBITHH (CIIC) 32 19-23-#1 1 epByI0 NOIOBUHY 24-TO IIHKIA
COJIHEYHOH aKTUBHOCTH.

AHanu3, MPOBEICHHBI HA JAaHHOM OOIIMPHOM MaTepuaje, BhISIBII CYNICCTBCHHYIO HEPaBHOMEPHOCTh pac-
MpeesieHs] UICTOYHUKOB COJIHEUHBIX MPOTOHHBIX cOObITUH Mo goarotre Koppunrrona. Oco6oro BHUMaHUS 3a-
CIY’KUBAET MPOTSXKEHHBIA MHTEPBaJl «IacCUBHBIX A0ATOT» (~90-170°). OTH naHHBIE MOXHO HCIOJb30BaTh ISt
BEISBJICHHS KaK MOTCHIMAIBHO OMACHBIX MEPHUOAOB, TaK U 0E30IMAaCHBIX, UYTO SIBJISICTCS BECbMa IMOJIC3HBIM B pas3-
JIMYHBIX CHCTEMaXx YIpPaBJIEHUS WU JJI1 OLEHKU PaAUallMOHHBIX HArpy30K MpPHU Pa3jUUHBIX TPAEKTOPSIX MoJieTa
KOCMHYECKHUX aIlaparoB.

The analysis of ~400 solar proton events (PCA) for 19-23 and 1 half of the 24™ cycle of solar activity. The
analysis carried out in this extensive material, revealed a significant uneven distribution of sources of solar proton
events at Carrington longitude. Deserves special attention span “passive longs”, extended in longitude (~90-170°).
These data can be used to identify a potentially dangerous periods and safe, which is very useful in a variety of con-
trol systems and to assess the radiation loads for the different trajectories of spacecraft.
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