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JEKIAHA

JAHAMMKA HEOJJHOMEPHbBIX HEJIMHEMHBIX BOJTHOBBIX CTPYKTYP
B CPEJAX C IEPEMEHHOM JUCITEPCUEM
(BKJIFOYASI HOHOC®EPY, MATHUTOC®EPY U T'HJIPOCDEPY)

B.1O. Beramos

Kazancknii (IlpuBomkckuit) GpenepanbHbii yauBepeuteT, Kasans, Poccnst
vybelashov@yahoo.com

DYNAMICS OF MULTIDIMENSIONAL NONLINEAR WAVE STRUCTURES
IN MEDIA WITH VARIABLE DISPERSION
(INCLUDING IONOSPHERE, MAGNETOSPHERE AND HYDROSPHERE)

V.Yu. Belashov
Kazan (Volga region) Federal University, Kazan, Russia

Jlexuus nocesimeHa npodiaeme auHaMuku 2D- u 3D-coMUTOHOB M HETTMHEHHBIX BOJH B CpeliaxX ¢ MepPEeMEHHBIM BO
BPEMEHHU U MPOCTPAHCTBE MUCIEPCHOHHBIM mapameTpoM B=P(t, r). Takas cuTyamus, HAmpUMep, UMEET MECTO IPH
n3y4yeHun sBomonun 3D-BM3-BoiH B m1a3me, KoTopasi onuckiBaeTcs ypaBHeHueM KanomieBa—IleTBuamBumm:

8, h+ahd h+p(t, r)8°h :KJ.;ALhdx,

rne h=B_/|B|, xorma B=V,(c’ /2w )(ctg’0 —m,/m), v, =f[B(t r),n(tr)], 6=(k"B) (n — snexrponnas
KOHIIGHTpAIMs). AHaJIOTWYHAs CHUTyauusl HaOJIofaeTcss IJIsl BOJH Ha TOBEPXHOCTH «MEJIKOM» JKHIKOCTH, KOT/a
B=(c,/6)(H* =3c/pg), ¢, = \/g_l-% — (hazoBast CKOPOCTH JIMHEHHBIX BOJH Maloi aMmiutyasl, H(X, Y, t) — ray6umHa
JKHUIKOCTH (IIPUMEPOM MOXKET CIIY>KUTh 3a/ia4a 0 TpaHc(hOopMaluK BOJIH I[yHaMH NPH BBIXOJE MX Ha nmobepexbe). Eme
OJIMH XapaKTEPHBI MpUMEpP — paclpocTpaHeHue comToHonoao0Hex BI'B 1 Bo30ykaaembix nmu 1B Ha BhicOTax
F-cnost noHocdepsl B 00acTsx pe3knx rpaJjieHTOB OCHOBHBIX HOHOC(HEPHBIX ITapaMeTpoB (B TOM Yuciie Ha (PPOHTAX
COJIHEYHOT'O TEPMUHATOpA U IISITHA COJTHEYHOTO 3aTMEHus ). PaccmarpuBaroTes U Ipyrue mpuMmepsl. MaTepuan JeKnuu
€CTh M3JIO)KEHHE OCHOBHBIX aCIEKTOB KaK paHee W3BECTHBIX, TaK M OPUTHHAJIBHBIX PE3YJIbTATOB, a TaKXkKe 00001IeHHe
OIbITa PaboTHl aBTOpa B 00JACTH TEOPUH M YMCICHHOTO MOJECIUPOBAHUS JHUHAMUKHM HEJMHEHHBIX BOJH B CpPeAax C
NEPEMEHHOH UCTIEPCUEN.

This lecture is devoted to the problem of dynamics of 2D and 3D solitons and nonlinear waves in media with the
varying in time and space dispersion B=p(t, r). For example, that takes place on studying of the evolutionxof the 3D
FMS waves in magnetized plasma, which is described by the KP equation 0, h+ah d, h+B(t, r) oh = KI A hdx
where h=B_/|B| when B=v,(c’/ 2w} )(ctg’® —m, /m), v, =f[B(t, r),n(tr)], 6=("B) (n is the plasma
density). Similar situation has place for the waves on surface of the “shallow water” when
B=(c,/6)(H* =3c/pg), ¢, = \/g_H is a phase velocity of small amplitude linear waves, H(X, Y, t) is a depth (as an
example, the problem of transformation of tsunami waves at their output at coast). One more characteristic example is
the propagation of the solitons-like IGW and TID of the electron density excited by them at the heights of the iono-
sphere's F-layer in regions with sharp gradients of the ionospheric parameters (including the regions of the fronts of
solar terminator and spot of the solar eclipse). Other examples are also considered. This is consistent representation of
the both early known and original results, and also the generalization of the experience of the author in theory and nu-
merical simulation of the nonlinear waves in media with variable dispersion.

OU3NYECKHUE OCHOBBI B3AUMOJIENCTBHUS MOIIHBIX KB-PAJIMOBOJIH
C IIJIABMOM BEPXHE NOHOC®EPHI

C.M. I'pau

Humxeropoackuii rocynapctBeHHbiil yauBepceuteT uM. H.U. Jlo6adeBckoro (HalMoHaIBHBIN HCCIIEI0BATEIbCKUI YHUBEPCHUTET),
Hwuxuuit Hosropon, Poccust
sgrach@rf.unn.ru

PHYSICAL BACKGROUND OF THE INTERACTION OF HIGH-POWER HF RADIO WAVES WITH
THE PLASMA OF THE UPPER IONOSPHERE

S.M. Grach

Lobachevsky State University of Nizhni Novgorod (National Research University), Nizhni Novgorod, Russia
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OOcCyk1atoTcsi OCHOBHBIE CBOMCTBA M (PU3NUECKHE NPOLIECCHI, JIe)KaIllue B OCHOBE BO30YX/ICHHSI HCKYCCTBEHHOU
nonocdepuoit typoymnentHoctu (UUT) B 001acTi oTpaskeHHsI MOIIHOHN PagUOBOIHBI OOBIKHOBCHHOW MOJISIPU3AINU
(c wacroroii fy). UUT BrimoyaeT B cebsi BBICOKOYACTOTHBIC KBAa3HIIOTCHIHABHBIC MIA3MEHHBIC BOJIHBI C YACTOTAMH
f~fo ¥ pasmuuHbIe HHU3KOYACTOTHBIC BO3MYIICHHS: HOHHO-3BYKOBBIC U HIDKHETHOPHIHBIC BOJIHBI, BBIHYKICHHBIC
HMOHHO-3BYKOBbIE KOJIEOAHUsI, HEOJHOPOIHOCTH KOHIICHTPAIIMH TUIa3Mbl, BBITSIHYTBIE BJIOJIb T€OMAarHUTHOTO TIOJIS, C
MONIEPEYHBIMHI MacIITabaMu OT AECATKOB CAHTUMETPOB J0 KWIoMeTpoB. BU mia3zMeHHBIE BOJHBI YCKOPSIOT 3J€K-
TpoHs! 110 3Hepruit 10-50 5B, uT0, B pe3ynbraTe CTOIKHOBEHUH 3TUX 3JIEKTPOHOB C HEHTpaJbHBIMH YacCTHLAMU,
MIPUBOJIMT K JIOTIOJTHUTENLHON MOHHM3aIMKH HOHOC(HEPHOH TUIa3Mbl M K YCHICHHIO ONTHYECKOr0 CBEYEHHs HOHOChe-
pel. B TO ke Bpems HarpeB 3JEKTPOHOB IUIa3MEHHBIMM BOJHAMU JOJDKEH MPUBOIUTH K NOJABICHUIO CBEUCHHS 3a
cyYeT yMeHbIIeHHs! KoddduirenTa pekoMOMHALINK C POCTOM TEMIIEpaTyphl H, CJIEJO0BATEIHHO, YMEHBIICHUIO KOHLICH-
Tpanuu Bo30YXKICHHBIX HEHTpalbHBIX 4acTull. MHpopmaruBHeIM mposiBieHneM WUT sBisieTcss reHepanus MCKyc-
CTBEHHOTO PaJMOM3IyYeHUs] HOHOC(EpHl — IIYMOBOI COCTaBIIsIIOIIEH Majoil nHreHcuBHOCTH (0T —50 10 —80 1b) B
CIEKTpE OTPAKEHHOTO OT MOHOC(EpHl CHIHana MOLIHOW BOJHBL OO0CYykIaeTcsi 3aBHCHMOCTh OCHOBHBIX CBOMCTB
NUT ot cooTHoIeHusI fy 1 rapMOHHK 3JIEKTPOHHOM LUKJIOTPOHHOM YaCTOTHL.

Main properties of the artificial ionospheric turbulence (AIT) near the reflection region of powerful ordinary po-
larized HF radio waves (with a frequency f,) and process providing AIT excitation are discussed. AIT involves HF
quasi-potential plasma waves with frequencies f~f, and a variety of low-frequency disturbances: ion-acoustic and
lower-hybrid waves, heavily damped ion-acoustic oscillations, the geomagnetic field aligned plasma density irregu-
larities with transverse scales from tens of centimeters to kilometers. High-frequency plasma waves accelerate elec-
trons up to energies of 10-50 eV; these electrons, colliding with neutral particles, excite additional ionization of the
ionospheric plasma. and the strengthening of the optical emission of the ionosphere. In the same time, heating of the
electrons by plasma waves lead to the suppression of optical emission due to reduction of recombination coefficient
(and a number of excited neutral particles) with increasing temperature. An informative manifestation of the AIT is the
generation of the Stimulated Electromagnetic Emission — the low intensity noise component (from —50 to —80 dB) in
the spectrum of the powerful wave signal reflected from the ionosphere. The dependence of AIT properties of on the
ratio between fy and harmonics of the electron cyclotron frequency is also discussed.

BBIJIEJIEHUE KJIACCOB KJIMMATHYECKHUX MOJIEJIEA IO CTENNEHU UX JIETAJIbHOCTH

A.B. EinceeB

WuctutyT Pusuku armocdeprr um. O6yxoBa PAH, Mocksa, Poccust
eliseev@ifaran.ru

CLASSIFICATION OF CLIMATIC MODELS ACCORDING TO THE DEGREE OF DETAIL
A.V. Eliseyev

A.M. Obukhov Institute of Atmospheric Physics, Russian Academy of Sciences, Moscow, Russia

CoBpemennsle knumaTHyeckue Mozen (KM) xapakTepu3yroTcs pa3iIndHON CTENEHbIO AETAIBHOCTH ONHCHIBAe-
MBIX (PU3MYECKUX MPOIECCOB. B CBA3M ¢ 3TUM NPUHSITO BBIACIATH HECKONIBKO KiaccoB KM. HambGonee mpocteiMu
KIMMATHYECKUMH MOJEIISIMU SIBIISIFOTCST dHeprobGanancoBeie Moaenu (OBM). OHM ONUCHIBAIOT JIMIL OCHOBHBIE
KITMMaTO00pa3yIoIIie MPOIECChl W MCHOIB3YIOTCS, KaK MPaBHIIO, JHUIIG IS OICHOK OCPEIHEHHBIX 110 TI00ycy U
roJly XapaKTepUCTHK KIMMAaTa; UX JOCTOMHCTBOM SBJISIETCS (pu3ndeckas MpOCTOTa U BOSMOYKHOCTh B PSJIC CIIydacn
MONYYCHHS aHATUTHIECKOTo perreHus. Haubomee meransapiMu KM sBrsttoTest Moenn obmeit mupkysiun (MOLT).
[Ipu 3HAUUTETHHON BBEIYUCIUTENHLHON JTOPOTOBU3HE OHH MO3BOJSIOT MPOBOAUTH JETALHOE OMHCAHHME KJIMMATO00-
Pa3yIOLIMX MPOLECCOB C BEICOKMM MPOCTPAHCTBEHHBIM U BPEMEHHBIM paspelieHueM. [IpuMepHo B nocnenHee aecs-
TUJIETHE B MHUpPE BBLACTHIICS TaKKe KJIacC KIMMaTHUECKUX Mojeneil mpoMmexyTouHoi cioxkHocta (KMIIC), 3anu-
MalolUX NPOMEXYTOUHOE nosnoxeHue Mexay O9bM u MOL, 0THOCUTENBbHO ACLIEBBIX C BBHIUMCIUTEILHOW TOUKH
3peHHS U JOIMYCKAIOMIUX aHAIN3 HE TOJBKO TI00aNbHBIX, HO M PETHOHAIBHBIX IPOIECCOB. B JIEKITUH MTPOBOIUTCS
0030p pas3HbIx kiaccoB KM. IIpu 3ToM oTMeuaeTcs, 4To NIMPOKHH CHEKTP 3a7ay HaAyKH O KIIMMaTe TpeOyeT HCTIOIb-
30BaHMS HE TOJIBKO MOJIENEH KaKoro-ITHOO OJHOTO M3 KIACCOB, a BCCH MEpapXHH CYNICCTBYIOIINX KIMMAaTHIECKUX
Moenei.

AKTYAJIBHBIE BOITPOCBI TEOPUHN AKKPEIIMU HA MATHUTHBIE KOMITAKTHBIE 3BE3/IbI
H.P. UxcanoB

I'naBnas (ITynkoBckas) actponomudeckas oocepBaropust PAH, Cankr-IletepOypr, Poccust
nazar.r.ikhsanov@gmail.com

ACTUAL QUESTIONS IN THE THEORY OF ACCRETION BY MAGNETIC COMPACT STARS
N.R. Ikhsanov
Pulkovo Astronomical Observatory RAS, St. Petersburg, Russia
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B nexuuu npencraBieH KPUTHUSCKUH aHAU3 MOJIYBEKOBOW MCTOPUHU PAa3BUTHS TEOPHH aKKPEIIMM Ha KOMIAKT-
HbIE 3Be3/IHBbIC 00BEKTH. DOPMYIUPYIOTCSI OCHOBHBIE MPUHIMIBI U TIPEIONI0KEHHS, MTOJI0KEHHBIE B OCHOBY MOJIe-
Jel KBa3uc(epruecKoi akKpelMy U akKpeuuu 13 TypOyneHTHoro Kerueposa nucka. CripaBeiiMBOCTb 3TUX TIPEa-
TIOJIO’KEHHUH 00CYK/IAeTCsl B X0JIe CPAaBHEHUS TEOPETHYECKHUX BBIBOJIOB, OYYSHHBIX Ha UX OCHOBE, C PE3YJIbTaTaMU
HaOJIOEHUH PEHTIT€HOBCKUX JIBOWHBIX CUCTEM KPYNHEHIIMMH HA3€MHBIMH M KOCMHUYECKHMH Telieckonamu. [Ipen-
CTaBJICH CLIEHapHi aKKpEelIWHU BELIECTBAa, 00JIaJaroniero cCoOCTBEHHBIM MarHUTHBIM I10JIEM, Ha KOMIIAKTHBIIN 3Be31-
HbI 00bekT. [TokazaHo, 4TO JaHHBIE HAOMIOJCHUI PEHTTCHOBCKUX IYJIECAPOB CBHUICTEILCTBYIOT B IIOJIb3Y peaju-
3allMd UMEHHO TaKOI'0 «MarHUTHOTO» aKKPELMOHHOTO ClieHapus. B 3akirodueHue mpeacTaBiIeH CIIUCOK OCHOBHBIX
npo0JieM, peleHne KOTOPBIX SIBISIETCS CIEAYIOLIMM 3TAlloM Pa3BUTHS TEOPUH aKKPELHH.

The lecture presents a critical analysis of the semi-centennial history of the theory of accretion onto compact
stellar objects. | formulate basic principles and assumptions of the models of both the quasi-spherical accretion and
accretion from the turbulent Keplerian disk. The validity of these assumptions is discussed while comparing their
theoretical predictions with observational results on x-ray binary systems obtained with the largest ground-based and
space telescopes. | introduce an accretion scenario in which a compact object is assumed to accrete magnetized mat-
ter. It will be shown that observational data on x-ray pulsars provide evidence in favor of this “magnetic accretion”
scenario. When summarizing, | will list key problems, the solution of which will determine the next step in devel-
opment of the accretion theory.

COBPEMEHHBIE ACIEKTHI I'VIOBAJIBHOM BU-JTUATHOCTUKU HOHOC®EPBI
C.b. Kauiees, F0.M. SImnoJibckuii

Paguoactponomudeckuil nuacrutyr HAH Vkpaunsl, Xappkos, Ykpansa
kascheev@rian.kharkov.ua

TODAY’S ASPECTS OF THE GLOBAL HF DIAGNOSTICS OF THE IONOSPHERE
S.B. Kashcheyev, Yu.M. Yampolski

Institute of Radioastronomy NAS of Ukraine, Kharkov, Ukraine

PaccMoTpeHbl BO3MOKHOCTH TJI00aNBbHOW AMAarHOCTHKH MOHOC(EpHI C UCMOIb30BAaHHEM IUPOKOBEIIATEIbHBIX
nepelaTYuKoB U MHOTOIO3MIMOHHBIX MPUEMHBIX cucTeM BY-nuanasona. BnusiHue kpynmHOMacIITaOHBIX HOHO-
cdepHbIX 00pa3oBaHuil Ha pacnpocTpaHeHne BU-cHrHaaoB NPUBOAUT K BapualUsAM TPAeKTOPHBIX MapaMeTpOB Ha
IPSAMBIX pafuoTpaccax U MOSIBICHUIO JOMOJHUTENBHBIX MPOCTPAHCTBEHHBIX MOJI CO 3HAYUTEIbHBIMU OTKJIOHCHHU -
MU OT Ayru 607bmoro Kpyra. OCHOBHBIMH MH(OPMAIIMOHHBIME ITapaMeTpaMHy MPH PEIICHUH 3a1a4d PaJAno30HANPO-
BaHUs HOHOC(EPBI SBIISIFOTCS YIJIbI MPUXO0/1A, AOTUIEPOBCKUE CMEIEHHS YaCTOThl M BPEMEHA IPYIIIOBOrO 3ara3/(bIBaHNs
CHTHAJIOB (IUIs1 IMITYJIbCHBIX TlepenaTdyukoB). Ha ceroius coznana u pyHkumonupyer VHTepHeT-ynpapiseMast ceTb nud-
POBBIX IPHEMHUKOB, PAaCcIOIOKEHHBIX B YKpaune, AnTapkTuke, CeBepHoit CkanaunHaBuy, Ha apx. [lInmudepren, B
Jlaroce (Hurepus), xuxamapke (Ilepy) u B Upxyrcke (Poccus). B nexmuu npuBeeHs! MpUMepH! YCIIEIIHON Ana-
THOCTHKHM psAa TII00aIbHBIX HOHOC(EPHBIX Ipoueccos, BeimoiaHeHHOW B PUHAH VYkpanHs! B compykecTBe ¢ KO-
neramu n3 NC3® CO PAH, yuusepcuteron ropogos Tpomcé (Hopserus) u Jlaroc (Hurepust).

The potential of the global diagnostics of the ionosphere using signals from broadcast radios and special-purpose
transmitters and multiposition HF receiving systems. The effect of large-scale ionospheric formations on HF radio
wave propagation leads to variations of the signal trajectory parameters at direct radio paths and appearance of addi-
tional spatial modes characterized by significant deviations from the great-circle arc. The main informative parame-
ters for solving the problem of radio sounding of the ionosphere are angles of arrival, Doppler frequency shift and
group time delay (in the case of pulsed transmission) of the probe signals. At present, an Internet-controllable net-
work of digital receivers located in Ukraine, Antarctica, Northern Scandinavia, at Spitsbergen Archipelago, in Lagos
(Nigeria), Jacamars (Peru) and Irkutsk (Russia). In the lecture, examples are presented of successful diagnostics of a
number of global ionospheric processes which have been carried out by the IRA NASU (Kharkov, Ukraine) in co-
operation with colleagues from the ISTP SB RAS and Universities of Tromso (Norway) and Lagos (Nigeria).

JOJII'OBPEMEHHBIE BAPUAIIMU NTHTEHCUBHOCTHU IT'AJJAKTHYECKUX KOCMHUYECKHUX
JYYEN B TEJJMOC®EPE (OCHOBHBIE HABJIIOJJAEMBIE 3AKOHOMEPHOCTH,
MOJEJIUPOBAHUE U CTEIIEHb IOHUMAHUWSA)

M.B. Kpaiines

Omnuecknit uacTHTYT M. [1.H. Jle6enesa PAH, Mocksa
mkrainev46@mail.ru
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LONG-TERM VARIATIONS IN INTENSITY OF GALACTIC COSMIC RAYS IN THE HELIOSPHERE
(MAIN REGULARITIES, SIMULATION, AND DEGREE OF UNDERSTANDING)

M.B. Kraynev
P.N. Lebedev Physical Institute RAS, Moscow, Russia

OOcyxnaroTcsi HadJfo1aeMble POSIBJICHUS M CTEIICHb MOHMMaHHS B HACTOsIIEe BpeMs JJOJITOBPEMEHHBIX Bapua-
LM MHTEHCUBHOCTH TajlakThieckux kocmuueckux nydedd (I'KJI) — xak oOycioBieHHBIX MSTHOOOpa30BaTebHON
COJIHEYHOU aKTHBHOCTBIO (IISITEHHBIA LIUKI), TaK U OOYCIOBJICHHBIX M3MEHEHHWEM HANPSHDKEHHOCTH W HOJISPHOCTH
BBICOKOIIMPOTHBIX MarHUTHBIX nojied CoHIa (MarHUTHBINA [UKI).

IMocnenoBaTensHO MPOCIEKUBACTCS Pa3BUTHE 000X IUKIOB Ha CoMHIE, B TeNNOChEPHBIX XapaKTEPUCTHKAX H
B uHTeHcUBHOCTH I'KJL

Beinensrores OCHOBHBIE HaOMIOgaTeNIbHBIE 3aKOHOMEPHOCTH M METOABI M PE3yIbTaThl MX MHTEPIPETAlNH KaK B
HOpPMAaJIFHOM JIJIsl BTOPO# MoJoBHHBI 20-T0 Beka mepuoje comHedHor akTuBHOCTH (~1980-2000 rr.), Tak u B aHO-
MAaJBHYIO 30Xy MoHmKeHHOH akTHBHOCTH Comarma (2000-2013 rr.). B nexnun OyayT MIMpOKO HCIIOIB30BaHEI Me-
TOJBI M PE3YJIbTaThl, Pa3padOTaHHbIC U MOIYyYEHHBIE aBTOPOM B T€UeHHE NociieHUX ~30 JeT 1 0COOEHHO B MOCIE-
HHE TOJIBI.

BEPOSATHOCTHO-CTATUCTUYECKHUE MOJEJIM HOHOC®EPHI VIS PEHIEHUSA 3ATAY
PACITIPOCTPAHEHMUSA PAJMOBOJIH

C.U. Ko3aos, A.H. JIsixos

Wucruryr nunamuku reochep PAH, Mocksa, Poccust
s_kozlov@inbox.ru

PROBABILISTIC IONOSPHERE MODELS FOR RADIOWAVES PROPAGATION
S.1. Kozlov, A.N. Lyakhov

Institute for Dynamics of Geospheres RAS, Moscow, Russia

Bce noHocdepHble MOIEIN Ha CEro/Hs JISNATCS Ha HCCIIeI0BATENbCKHE, C TOMOIIBIO KOTOPBIX HBITAIOTCS MOTY-
YUTH HOBBIC 3HAHUS O MMOBEJCHUH CPEIBl, O (PU3MUSCKUX MEXaHW3MaX, OTBEUAIOIINX 32 MPOIECCH Pa3BUTHSI BO3M Y-
IICHUH, WA YTOYHSIOT CYIIECTBYIOIINE TPEACTaBICHNUS, U IPUKJIaIHbIC, IPeTHA3HAUYCHHEIC [T PELICHUS B TICPBYIO
ouepens 3a/1a4 PaclpoCTpaHEeHUs paJHOBOIH MIMPOKOTO TUAITa30Ha YacToT.

[puknagHEIe MOAETH KIACCH(PHUIHUPYIOTCS MO IBYM IPU3HAKAM: M0 METOaM MX IMOCTPOSHHS — TEOPETHUCCKUE,
MOIYSMIHPUYECKUE, IMITUPHUCCKIE; 0 CBOCH (pH3MUYECKON CYIIHOCTH — NETEPMHHHAPOBAHHBIC WM CTOXacTHYe-
ckure. K mocnenaemMy Kiraccy OTHOCHTCS | TpeiiaraeMasi CXeMa BEpOsTHOCTHO-CTATUCTHYECKOTO MOJICITUP OBaHHS.

[Ipu mocTpoeHUN TakuX MoJeNeH MCXOAST U3 MOCTyJaTa, YTO HOHOChepa MpeacTaBisieT co00i HeperyIsapHyIo,
HECOPEPLIBHO U3MCHAIOMIYIOCA CpEAYy, MNPHUYEM H3MCHCHUA IMPOUCXOAAT Ha CaMbIX Pas3HbBIX MPOCTPaHCTBEHHO-
BPEMEHHBIX MaclITadax — KaK pa3periaeMbIX MPSMBIM CPEJCTBAMU M3MEPEHUH, TaK U HEJAOCTYIHBIX I Haboe-
HHUIA IN SitU, HO BO3EMCTBYIOIIMX HA PACTIPOCTPAHEHHE PATAOBOJIH.

B pamkax BepOsSTHOCTHO-CTATHCTHYECKOrO IOJXO0Ja MOJENb HOHOC(hEphl OOBEIUHSET MOJECIUPOBAaHHE IPO-
CTPAaHCTBEHHBIX CIYYaMHBIX MOJICH PaanOMU3NIECKUX MAapaMeTpOB Cpejibl (C OTPEEICHHBIMH U3 SKCIIEPUMEHTAIb-
HBIX JIAHHBIX KOPPENSHOHHBIMU [TApAMETPAMH) U MOJICIIUPOBAHKE PACIIPOCTPAHEHUS PAJMOBOJIH BEIOPAHHOTO Ya-
CTOTHOTO JTMara3oHa. BEIXOIHBIME apaMeTpaMy MOJCITH SBISIOTCS IDIOTHOCTH BEPOSTHOCTH 3aJaHHBIX paguodu-
3MYECKHUX XapaKTePHUCTUK.

B nekunu o0cyxaaroTcs pa3HbIe OAXOIBI K MOJICITHPOBAHUIO CIYYalHBIX MOJIEH MOHOC(EPHBIX MapaMeTpoB —
CTPOTO CTOXaCTHYECKHH W JETCPMUHHPOBAHHO-CTOXACTHUCCKUH, BKIFOYAIOMIMN PACUYCTHO-TCOPETHUECKOE SIIPO
Mozenu. OOCyXKIaI0TCs MOAXOIBI K OI[EHKE CXOAMMOCTH PEIICHUS.

B xauecTBe mpuMepa CTOXaCTHUECKOTO MOAX0Ja PACCMATPHUBACTCS YCIEIIHOE TOCTPOSHHE MOAETH 3arOPU30HT-
HOM paguonokanuy. JleTepMUHIPOBAaHHO-CTOXaCTUYECKHUIT MOX0 MILTIOCTPUPYETCS] MOJIENIbIO HU)KHEH HOHOC(EPHI
3emu uist pacuera pacnpocrpanenust CJIB-/JIB-painoBojiH Ha JJIMHHBIX Tpaccax.

B 3akmrouenne Cq)OpMyHI/IpOBaHBI OCHOBHBIC HCPCHICHHBIC 3a/1a4X U HAIIPABJICHUSA PA3BUTUA pacCMaTpUBacMOIo
I0JIX0/1a K MOJICTUPOBAHUIO HOHOC(DEPHI.

Up to date the ionospheric models can be divided into research codes, implemented for the investigation of the
physical processes in the ionosphere and applied models, which are mainly developed for the forecast of radiowaves
propagation in various frequency range.

The applied models can be separated into various classes under the following features: principles of implementa-
tion (theoretical, semi-empirical, empirical); physical background (deterministic or stochastic). The proposed
scheme of the probabilistic ionosphere simulation belongs to the last class.

The implementation starts from the postulate that the ionosphere is an irregular, non-stationary media with wide
spatial and temporal spectra of processes. Only some spatio-temporal scales can be resolved by the up-to-date in-
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struments, more are unobservable in direct measurements but are responsible for various effects in radiowaves prop-
agation.

Under the probabilistic approach the ionospheric model includes the simulation of spatial random fields of cer-
tain parameters using existing evidence for the setup of correlation parameters and the calculation of radiowaves
propagation in the given frequency range. On output we receive the probability density functions for the required
radio-physics values.

We discuss various attempts to the simulation of random fields of ionospheric parameters, namely pure stochas-
tic and with deterministic numerical core, as well as the convergence detection criteria.

As an example we consider the successful implementation of the probabilistic ionosphere model in the stochastic
framework for the over-the-horizon radar. Deterministic-stochastic approach is illustrated by the lower ionosphere
model for VLF-LF propagation on the long paths.

In conclusion the main unsolved problems are formulated and further prospects of the probabilistic ionosphere simu-
lation are discussed.

KIIMMATHYECKASI UBSMEHYUBOCTb JUHAMUKHU CTPATOC®EPBI, HABJIIOJJAEMAS
B NOCJIEAJHUE JECSATHJIETUA

A.W. lloropeJibues

Poccuiickuii rocynapcTBeHHBII ruApoMeTeopoiornieckuii yausepeuret, Cankr-IlerepOypr, Poccus
apogor@rshu.ru

CLIMATIC VARIABILITY OF THE STRATOSPHERIC DYNAMICS OBSERVED DURING
THE LAST DECADES

A.l. Pogoreltsev
Russian State Hydrometeorological University, Saint-Petersburg, Russia

Harasie UK Met Office ObumM MCTIONB30BaHBI IS HCCIICAOBAHMS W3MEHCHHH, HAaOIIOJaeMbBIX B KpYHTHOMAC-
mrabHOM JMHAMKKe 3UMHeH crparocdepsl CeBepHOro mosymapusi. beiin paccyuTaHbl yCpeAHEHHBIE 3a IEPBbIC
(1992-2001 rr.) u mocnenyromrie (2002—2011 rr.) AecsTh JET pacipe/eieHus METEOPOIOTHUSCKUX Toel. 3aTemM
OBLITN pacCUMTaHbl U3MEHEHHS, HA0II0JaeMbIe B CPETHEM TIOTOKE U B aMIUIUTY/IE CTAllMOHAPHOHN MIaHEeTapHOU BOJI-
HBI C 30HAJBHBIM BOJHOBBIM 4uciioM ofauH (CIIB1), ycpeaHeHHBIX 3a BCe 3UMHHUE MecCsIbl (1ekadpb—¢eBpaib).
[Tonmy4eHHbIe pe3yNbTaThl MOKA3bIBAIOT, YTO HAONIOJAETCSl OCIa0JIeHHe CPEJHEro MOTOKa OT IEPBOro JEeCATHIIe-
THS KO BTOPOMY, OJTHAKO CTaTUCTHYECKAsi 3HAUUMOCTh ITUX M3MEHEHMH HHU3Kasg. B To ke BpeMs mmeeTcs cymie-
CTBEHHOEC yCWICHHE BHYTPHUCE30HHON M3MEHUYMBOCTH CPETHETO MOTOKA M CTATHCTHYECKas 3HAYMMOCTh HaOIoae-
MOT0 M3MEHEHHS Ha CPeIHUX IMIMPOTaX JOCTATOYHO BBICOKas (95 %). Usmenenns B ammmnrynax CIIB1, ycpennen-
HBIX 32 3UMHHE MECSIIBI, UMCIOT ITPOTHBOIOJIOKHEIIM 3HAK B HIKHEH (HA0III0qaeTcsl yMEHBIIICHHE aMIUTUTY BOJIHBI)
W BepxHei# (HaOJrojaeTcsl yCHICHHE BOJHOBOW aKTHBHOCTH) CTpaTocdepe, H YCHICHHEe BHYTPUCE30HHOW M3MEHUYH-
BoctH amruinTynel CIIB1 B BepxHeit crparocdepe cratuctrdecku 3HaunMo (oxosto 90 %). [omyuennsie pesynbra-
THI TO3BOJISIOT TPEATONOXKUTh, YTO M3MEHEHHUS CPEIHEro IMOTOKa, HAaOMIoZaeMble B IOCICAHUE NECATHIICTHSA, B
Hayayie U B KOHIIE 3UMbI UIMEIOT ITPOTUBOIOJIOKHBIA 3HaK. UTOOBI MPOBEPHUTH HAIlle PEATIONIOKEHHE, OB paccau-
TaHBI paclpeiesIeHNs] METEOPOIOTHUECKUX TI0NIeH, yCPEeIHEHHbIE 3a JIECSATh MEPBBIX M JECATh MOCIEAYIOMUX JIET
JUIA KaXJIOTO Mecsiia B OTAEIBHOCTH, M CAETAaHbl OICHKH HaOromaeMbIX m3MeHeHMH. [losyueHHbIE pe3yibTaThl
MOKa3aJu, 4YTo HanboJiee CyleCTBEHHbIE M3MEHEHUsT HaOJII0Ial0TCsl Ha CPe/IHUX IIMPOTaxX B BEpXHEH cTparocdepe B
nekabpe. Tak, nanpumep, ammmutyaa CIIB1 B gexkabpe ycunuiack ¢ pakropom npumepHo 1.5. B sHBape Habmoqa-
etcst ocnabnerne CIIB ¢ MakcMManpHBIME H3MEHEHHSIMU Ha CpeIHUX MupoTax BOMm3u 40 kM, U B eBpaiie HaOIIro-
JlaeMble M3MCHEHUS HEe3HAYUTENbHBI. UTOOBI MOHATH BO3MOXHBIC npuanHbl yemieHus CIIB1 B mekaOpe, HIDKHUE
TpaHUYHBIC YCIOBUS U YCIoBUs pacrnpocTtpanenus CIIB1 Opumn mpoaHanmn3upoBaHbl. Pe3ynbTaThl YUCICHHOTO MO-
JENUPOBaHUA TIOKA3aJH, YTO BKJIAJ 3THX IOBYX ()aKTOPOB COIMOCTaBHM, W OBLIO BBICKA3aHO MPEAIIOJIOKEHHE, YTO
W3MEHCHUS HIKHUX TPAHWYIHBIX YCIIOBHA MOTYT OBITH CBSI3aHBI C PA3MUYHBIMU (Da3aMU JeKaIHBIX KOJeOaHUH TeM-
nepaTypbl Tuxoro okeaHa. AHANIH3 BHYTPHUCE30HHOW M3MEHUYMBOCTH TEMIICPATYPHl U CPETHETO IMOTOKA ITO3BOJIILI
MIPEION0XKNTh, YTO MpHUUMHON pocTa ammuutyasl CIIB1 B mexabpe siBiseTcs oxJakIeHHE HWKHEH cTpaTochepsl
BBICOKHX IIMPOT, KOTOPOE HAOJIIOAAeTCs B MOCIEAHNE ACCATIICTHS. DTO OXJIaKICHNE IPUBOIUT K YCHUIICHUIO CpeI-
HEro MOTOKa B HIWXKHEW cTpaTtocdepe. B pe3ynpraTe BOIHOBOJ MeXay Tpomochepoil u crpatocdepoil CTAHOBHTCS
6onee mupokum u CIIB1 pacmpocTpansieTcss B BepxHIOI0 cTparocdepy Oonee adextuBHO. Paccunrannas m3meH-
YUBOCTH IIOTOKA BOJTHOBOW aKTMBHOCTH B T€UCHHE 3MMHUX MECAIEB MOJAECPKUBACT BBICKa3aHHOE MPEIIOI0KEHNE.
B camowm nene, B cepenne 1ekadpst UMeeTCs CYIIECTBEHHOE YBEINYEHHE BEPTHKAIbHOW KOMIOHEHTHI 3TOTO TIOTOKA
U3 HIWKHEH crpaTocdepsl B BepxHIO. OTMEUEHO, YTO M3MEHEHHs], HabIrolaeMble B CTpaToC(epHOil TMHAMHKE B
MOCJIECTYIONTNE MECSIIBI, BRI3BAHBI N3MEHCHHSIMU B Jieka0pe. Poct ammutyner CIIB1 B Hauane 3uMbl BeieT K Harpe-
BaHUIO TOJSPHOW cTparocepsl W OCIAOICHHUIO TOJSPHOTO BUXpS B siHBape. YcioBus pacmpoctpanenus CIIB
YXYIIIAITCS, © MBI HAOIFOIaeM CIIOKOWHYI0, 0€3 CYIIECTBEHHOW aKTUBHOCTH IUIAHETAPHBIX BOIH, cTparocdepy B
sTHBape | Jaxe B peBpane. O0CykKIaeTcs BOIPOC, KaKHe MPOLECCH MOTYT OBITh OTBETCTBEHHBI 32 OXJIAXK]ICHHE I10-
nspHOHM cTpaTtocdepsl, HabmogaeMoe B jaekabpe. Bricka3piBaeTcs MPEIIONOKEHNE, YTO OCIA0JICHUE aMIUTATYIbI
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CIIB2 (cramuoHapHOW TUTaHETAPHON BOJHBI C 30HAIBHBIM BOJHOBBIM YHCIIOM JBa), HAOIIOJaeMOe B TOCIEIHHE
JIECSTHICTHS, MOXKET OBITh MPUYMHON HU3KUX TEMIIEPATyp MOJSIPHOIN HUKHEH cTpaTochepsi.

To investigate the changes observed during two latest decades in the large-scale dynamics of the winter strato-
sphere in the Northern Hemisphere, the UK Met Office data were used. The composites of the meteorological fields
averaged over the first (1992-2001) and second (2002-2011) ten years were calculated. The observed changes of
the mean flow and amplitude of stationary planetary wave with zonal wave number one (SPW1) averaged over all
winter months (December-February) have been calculated. The results obtained show a decrease of the mean flow
from the first decade to the second one is observed, however, these changes are statistically insignificant. On the
other hand there is a substantial increase in the intraseasonal variability of the mean flow and the statistical signifi-
cance of observed change at the middle latitudes is high (95 %). The changes in amplitudes of SPW1 averaged over
winter months have an opposite sign in the lower (where a weakening of wave amplitude is observed) and in the
upper (where a strengthening of wave activity is observed) stratosphere and an increase in intraseasonal variability
of SPW1 amplitude in the upper stratosphere is statistically significant (of about 90 %). Results obtained allow us to
suppose that changes of the mean flow have an opposite sign at the beginning and at the end of winter during the last
decades. To prove this assumption the composites for each winter month were calculated separately and the estima-
tions of observed changes have been performed. The results obtained show that the most significant changes are
observed at the middle latitudes in the upper stratosphere in December. For instance, the SPW1 amplitude increases
in December with the factor of about 1.5. In January the weakening of the SPW1 is observed with the maximum of
changes at the middle latitudes near 40 km and in February the observed changes are insignificant. To understand
possible reasons of the observed increase of the SPW1 amplitude in December, the lower boundary and propagation
conditions of this wave have been analyzed. The results of numerical simulation show that the contributions of these
two factors are comparable and it was suggested that changes of the lower boundary conditions can be connected
with the different phases of the Pacific Decadal Oscillation. Analysis of intraseasonal variability of the temperature
and mean flow allows us to suggest that the reason of an increase of the SPW1 amplitude in the upper stratosphere
in December is the cooling of the lower stratosphere at high latitudes that is observed during the last decades. This
cooling leads to an increase in the intensity of the mean flow in the lower stratosphere. In result the wave-guide be-
tween the troposphere and stratosphere becomes wider and SPW1 propagates into the upper stratosphere more effec-
tively. Calculated variability of wave-activity flux during winter months supports this suggestion. Indeed, in the
middle of December there is a substantial increase of the vertical component of this flux from the lower into the
upper stratosphere. It is noted that the changes observed in the stratospheric dynamics during the following months
are caused by the changes observed in December. An increase in the SPW1 amplitude at the beginning of winter
leads to the heating of the polar stratosphere and weakening of the polar vortex in January. Propagation conditions
for SPW become unfavorable and we observe quite stratosphere without a substantial activity of planetary waves
during January and even in February. The question what processes can be responsible for the observed decrease of
high latitude temperature of the polar lower stratosphere in December is discussed. The suggestion that decrease of
the amplitude of the SPW2 (planetary wave with zonal wave number two) observed during the last decades can lead
to the observed low temperature of the polar lower stratosphere is made.

METO/IbI OITUCAHMS ITOJISI HOHOC®EPHOM BOJIHBI U MIPOCTPAHCTBEHHASI OBPABOTKA
CUTHAJIA ITPH TMATHOCTHUKE HEOJHOPOJHOM HOHOC®EPHI

M.B. Tunun

WpkyTtckuii rocynapctBeHHbIN yHUBepeuTeT, UpkyTck, Poccus
mtinin@api.isu.ru

IONOSPHERIC WAVE FIELD DESCRIPTION METHODS AND SPATIAL PROCESSING OF SIGNALS
IN DIAGNOSTICS OF INHOMOGENEOUS IONOSPHERE

M.V. Tinin
Irkutsk State University, Irkutsk, Rassia

C moMoIp0 MeToIa JBOWHOTO B3BEMICHHOTO TipeoOpazoBanus Dypee (IBI1D) MokHO omucaTh pacmpocTpaHe-
HHUE CHTHajla B HEOTHOPOJHOH MoHOCchepe ¢ yueToM AN(PaKIMOHHBIX 3G eKToB pa3nuaHoro tuma. Kpome toro, Ha
6aze JIBII® MOXHO cO37aTh aTOPUTMBI MPOCTPAHCTBEHHONW OOpaOOTKH CHTHAA, ONTHUMANIbHBIE C TOYKH 3PECHHUS
MTOMEXO0YCTOWYMBOCTH W TIOBBIIICHUS Pa3peIICHUs] CPEICTB JHArHOCTUKM HEOTHOPOAHBIX cpel. MBI mcciemyem
BO3MOHOCTH JalIbHEHIIEro pa3BUTHS MeTOA0B Ha ocHoBe JIBII® mus pemienus nByx 3amad MOHOC(HEPHOTO pac-
IIPOCTPAHEHUS PaAHOBOIIH:

1) o6001eHne npubIIKEeHHs (a30BOro 3KpaHa TSl MPOTHKEHHON HEOTHOPOIHON CpeIbl;

2) OTpa)keHHE BOJIH OT HOHOC(HEPHBIX CIOEB CO CITy4yallHBIMU HEOTHOPOJHOCTIMH.

Obobwenue npubaudiceHus Pazoe020 IKPaHa

[TycTp HeoqHOpPOIHAS Cpefa HAXOJUTCS MEXy IFIOCKOCTSMHU C MICTOYHUKOM M NPUEMHHUKOM. B oTcyTcTBHE OT-
paKeHUs! B KpYITHOMACIITaOHOM HEOMHOPOIHON Cpesie paccessHie MPOUCXOIUT B OCHOBHOM Briepea. B aTtom ciydae
IIPU pEIIeHUH BOJIHOBOTO YPaBHEHMS MBI MOKEM HCIOJIB30BaTh MANOYIJIOBOE (MapaKkCHAIbHOE) MPUOIMKEHHE |
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CBECTH 3TO YpaBHEHHE K NapaboINuecKoMy ypaBHEHHIO. Permas mapaOoiandeckoe ypaBHEHHE C HCIOIb30BaHHEM
Mertona JIBII®, nomydaem BeIpakKeHHE TS TIOJISI, PACCESTHHOTO yJAJICHHON HEOJHOPOTHOCTHIO, B BUIE 00OOIICHHO-
ro mMetoza (a3oBoro 3kpana. Tenepb, €CIM HEOAHOPOAHOCTh HAXOANTCS BJAIM OT HCTOYHHUKA M HAOIIO JATEIsl, MBI
MOJKEM HCIOJIh30BaTh OTHOKPATHOE MHTETPUPOBAHKE, a He NIBOMHOE, pucymiee Meroxy JIBII®. CooTBeTcTBYIOMAS
MPOCTPAaHCTBEHHAs] 00pab0TKa IMO3BOJISIET MOBBICUTH Pa3peIIeHHE H3MEPEHUH BHE3EMHBIX NCTOUYHUKOB. B oTmmune
0T 0ObrYHON MHBepcun PpeHens, MpeaIaraeéMblil OAX0 ], KOHTPOIUPYS H3MEHEHUs BapHuanuil aMIUIUTYABL, TO3BO-
JSIeT HaM JUIsl AUArHOCTHKU MOHOC(EPHBIX HEOJIHOPOAHOCTEH BHIOpATh MTapaMeTphbl KBa3HONTHMAaIEHOTO BUPTYallb-
HOTO JKpaHa.

Ompadsicenue 601HbL O UOHOCPEPHO20 CLOSL CO CYUAUHBIMU HEOOHOPOOHOCHIAMU

YT00BI penuTh NpodIeMy OTPaXKCHUSI BOJH OT MOHOC(EPHOTO CIIOSl CO CIy4YaiHBIMUA HEOJHOPOJHOCTSMH, MBI
MPUMEHSIEM METOJ] COOCTBEHHOTO BpeMeHH doka, B KOTOPOM BOJIHOBOE YpPaBHEHHE CBOJMTCS K MapadOIN4YecKOMy
ypaBHeHHIO. [[s1 pemenns mocienHero ¢ yueroMm nudpaxunu OpeHens Ha clydailHbIX HEOAHOPOIHOCTSX, PacIo-
JIO’)KEHHBIX B HENOCPEACTBEHHON OKPECTHOCTH TOUKH IOBOPOTa, Mbl Ucmosib3yeM JBIID. Jlns HeonHopoaHOH cpe-
JbI C TMHEWHBIM HPO(IIEM AUIEKTPUICCKON MPOHUIIAEMOCTH PE3YNBTAThl 3TOT0 ACHMITOTHYECKOTO METOJa COB-
MaJaroT CO CTPOTUMHM pe3yiabTaTaMu. [l CHTHAJIOB, OTPA)KEHHBIX OT CIy4aifHO-HEOAHOPOIHBIX CIIOEB, MBI BBIBO-
IrM (opMmyity, KOTOpast MO3BOJISIET MCCIIEN0BATh PA3IMYHbIE CTATHCTHIECKHE MOMEHTHI. KpoMe Toro, momy4ueHHbIE
Pe3yIBTAaTEI MOTYT OBITH MCITOJB30BAHEI VIS pa3pabOTKH allTOPUTMOB IPOCTPAHCTBEHHON 00pabOTKH CHTHAJIOB CO
CBEPX(PEHENEBCKUM Pa3pEIICHUEM B YCIOBHAX MHOTOIYIEBOTO PACIIPOCTPAHEHHUS U CHIIBHBIX MEPLAHUH.

®U3UYECKHUE IPOLECCHI BJIUSIHUSA 11-JTETHETO IUKJIA COJTHEYHOM AKUBHOCTH
HA KJIUMAT BOCTOYHO-A3UATCKOI'O PETUOHA B 3UMHMI NEPUO/T

Ysnub Baub, Hons Yoy

UnceruryT dusukn atmoctepsl, Kuraiickas akanemus Hayk, [Texnn, Kurait
cw@post.iap.ac.cn

PHYSICAL PROCESSES OF THE INFLUENCE OF 11-YEAR SOLAR CYCLE
ON THE EAST ASIAN WINTER CLIMATE

Chen Wen, Qun Zhou
Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029, China

In this talk, the influence of 11-year solar cycle on the East Asian (EA) winter climate is presented. Previous
studies indicated that the El Nifo-Southern Oscillation (ENSO) and the Arctic Oscillation (AO) are important fac-
tors for the EA climate anomalies. Our recent works reveal that both the relations of EA climate to the ENSO and
AO are modulated by the 11-year solar cycle.

The results indicate that the ENSO and East Asian climate relationship is robust and significant during winters
with low solar (LS) activity, with evident warming in the lower troposphere over East Asia, which can be closely
linked to the decreased pressure gradient between the cold Eurasian continent and the warm Pacific. Moreover, dur-
ing the LS and El Nifio winters there is a typical rainfall response in Southeast Asia, with wet conditions over South
China and dry conditions over the Philippines, Borneo, Celebes, and Sulawesi, which can be explained by the anti-
cyclone over the western North Pacific. However, during high solar (HS) activity winters, both the surface tempera-
ture and rainfall anomalies are much less closely associated with ENSO.

On the other hand, during winters with high solar activity (HS), robust warming appeared in northern Asia in re-
sponse to a positive AO phase. This result corresponded to an enhanced anticyclonic flow at 850 hPa over north-
eastern Asia and a weakened East Asian trough at 500 hPa, which implies that the cold waves affecting East Asia
were relatively inactive. However, during winters with low solar activity (LS), both the surface warming and the
intensities of the anticyclonic flow and the East Asian trough were much less in the presence of a positive AO phase.

The related physical processes will be presented, too.
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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

HpxyTtckuii rocyrapcTBeHHbIN yHUBepcureT, Upkytcek, Poccus
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
ol.nelyubova@ gmail.com

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.

26



FLHIO®D-2013. Cexyus A. Acmpoghusuxa u ¢pusuxa Connya

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
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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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KOH®EPEHIMSI MOJIOABIX YYEHBIX
CEKIUS B
®U3UKA OKOJIO3EMHOIO KOCMMUYECKOI'O MPOCTPAHCTBA

ABTOMATHUYECKHUW AJITOPUTM BOCCTAHOBJIEHUA NPOPUJIA N VIs1 JAHHBIX,
INOJYYEHHBIX B I'OJiIbl MUHUMYMA COJTHEYHOU AKTUBHOCTH

C.C. Aacatkun, O.!. Bepurapar, A.B. Measenes, b.I'. IlInbines, K.I'. PaToBckuii, A.JI. BoponoB

HuctutyT comneuno-3emuoit pusuku CO PAH, Upkyrck, Poccus
alss@iszf.irk.ru

AUTOMATIC ALGORITHM OF N, PROFILE RESTORATION FOR SOLAR
ACTIVITY MINIMUM PERIOD

S.S. Alsatkin, O.I. Berngardt, A.V. Medvedev, B.G. Shpynev, K.G. Ratovsky, A.L. Voronov
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

Pa3zpaboTan aBTOMaTHYECKHUH aJIrOPUTM BOCCTAHOBIJICHHSI MPOQMIS 3JIEKTPOHHOW KOHIEHTPAIMHU I10 JaHHBIM
HpkyTckoro pagapa HEKOTEPEHTHOTO PacCestHUs, OCHOBAHHBIM Ha allpOKCHManuy peajgbHoro npoduis N, cyMMoi
MoOJIenmbHBIX GyHKIHKA Yernvena. Pacuer mapamerpoB ¢yHKmii UernmmeHa IpOU3BOIUTCS C MTOMOIIBIO HTEPAMOHHON
CXEMBI, peaIn3yIoIell HaXOXIeHNe MUHUMyMa (DyHKIHOHAIa HeBsA3KH. [lomydeHHbIe pe3ynbTaThl MOKa3bIBAIOT XO-
polIee coracue ¢ KCIIePUMEHTaIbHBIMH JTaHHBIMHU, U paboTa MporpaMMbl He TpeOyeT BMEIaTeIbCTBA ONIepaTopa.

We develop the automatic algorithm of electron concentration profile restoration on the base of approximation
by model Chapman functions. The calculation of Chapman functions parameters is carried out with a help of itera-
tive scheme based on finding the discrepancy functional minimum. The obtained results are in good accordance with
experimental data and program functioning has no need in human interference.

JABOPATOPHOE MOJIEJIMPOBAHUE B3AUMO/IEMCTBUS MOIIHOT'O PATAOUMIIY.IBCA
CBHUCTOBOI'O JUAITA3OHA YACTOT C MATHUTOAKTUBHOMU IIVIA3MOU

H.A. Aiinakuna, ML.E. I'ymun, U.1O. 3ynun, C.B. Kopookos, A.B. Koctpos, A.B. CTpukoBckmii

WucturyT npuxnansoi ¢pusuku PAH, Huwkunit Horopoa, Poccust
aidakina@appl.sci-nnov.ru

LABORATORY MODELING OF THE INTERACTION OF A WHISTLER-MODE RADIO
PULSE WITH A MAGNETIZED PLASMA

N.A. Aidakina, M.E. Gushchin, I.Yu. Zudin, S.V. Korobkov, A.V. Kostrov, A.V. Strikovskii
Institute of Applied Physics RAS, Nizhny Novgorod, Russia

B nacrosimee Bpemst Ha crenne «Kpor» BeayTcs ucciieoBanus (GU3MYECKUX SIBJICHUH, BOSHUKAIOIINX NPU B3a-
AMOJICHICTBUM MHTEHCHBHOTO JIIEKTPOMArHUTHOTO M3IYYCHHUS C 3aMarHWYeHHOW masmoil. Mccmemyercs pacrpo-
CTpaHCHHE B IUIa3Me UMITYJIECHBIX CUTHAJIOB PA3MYHBIX YACTOTHBIX JHANIa30HOB KWJIOBATTHOTO YPOBHS MOIIIHOCTH.
DKCcIeprUMEHTaIbHO MMOKa3aHa TeHepanns KBa3UCTalnOHAPHOTO MarHuTHOTO moist (KMIT) B cmabocTONKHOBUTEIH-
HOW 3aMarHMYEHHOH IJIa3Me B MPOCTPAHCTBEHHO HEOJHOPOIHOM BBICOKOYACTOTHOM IIOJI€ CBHCTOBOTO JWAma3oHa
yactoT. [Tokazano, uto ocHoBHEIME ncTouyHHKaMu KMIT sBistoTCs HeMUHEWHBIE TOKH, BO30YKIaeMbIe 3a CUET Ipo-
JIOJIBHOM ¥ NONEPEYHON KOMIIOHEHT YCPEIHEHHONW MOHAEPOMOTOPHOM CUIIbI, IEHCTBYIOLIEH Ha 3apsKEHHBIE YaCTH-
1Bl B IPOCTPAHCTBCHHO JIOKAJIM30BAHHOM BBICOKOYACTOTHOM II0JI€ HaKayku. McciemoBaHa KpyImHOMACHITaOHAS W
MeJ'IKOMaCIHTa6HaH JUHaMHKa KBa3UCTAlIMUOHAPHBIX MAarHUTHBIX MOJIEM ¥ CaMOCOTIJIaCOBAHHBIX TIA3MEHHO-TIOJIEBBIX
CTPYKTYP, (POPMHUPYEMBIX MOIIHBIM HU3KOYACTOTHBIM PaJIMOUMITYIIHCOM CBHCTOBOTO JTHAIIa30HA.

The studies have being conducted on Krot device on interaction of intense electromagnetic radiation with mag-
netized plasmas. The propagation of pulsed signals of the various frequency bands and kilowatt power level in
plasma is investigated. It has been shown experimentally that a quasistationary magnetic field is generated in a
weakly-collisional magnetized plasma by a spatially nonuniform high-frequency whistler-mode field. It is shown
that the sources of the quasistationary magnetic field are the nonlinear currents generated due to the longitudinal and
transverse components of the ponderomotive force, acting on charged particles in the spatially localized high-
frequency pump field. The large-scale and small-scale dynamics of pulsed magnetic fields and the self-consistent
plasma-field structures formed by powerful whistler-mode radio pulses has been analyzed.
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KBASUNIEPUOJNYECKHUE KOJIEBAHUA KOHHUEHTPALIHU 3JIEKTPOHOB
B F2-CJIOE HOHOC®EPbBI: CE30HHO-CYTOYHBIE 3ABUCUMOCTH

B.B. bapa6aw, JI.®. YepHorop

Wncruryt nonocdepst HAH 1 MOH Vkpaunsl, XappkoB, YkpanHa
Barabash_VV @ukr.net

QUASIPERIODIC FLUCTUATIONS OF ELECTRONS CONCENTRATION
IN IONOSPHERIC F2-LAYER: SEASONAL AND DAILY DEPENDENCES

V.V. Barabash, L.F. Chernogor
Institute of Ionosphere NAS and MES of Ukraine, Kharkiv, Ukraine

Jna nepuona pocra comHeuyHOH akTuBHOCTH (B 2011 r.) mpoBefeH aHanu3 KBAa3UIEPUOJUUECKUX U PETYIIPHBIX
CE30HHO-CYTOYHBIX BapHallMii KOHIIEHTpAIUK 3JIeKTPoHOB N B cioe F2 nonocdepsl. [l cnekTpaabHOro aHajiu3a
NPUMEHEHbI OKOHHOE U aJIanTHBHOE NpeoOpazoBanust Pypbe u BeiiBieT-npeodpazoBanue. M3amepeHus mpoBoaHINCH
JUISL TAKUX Te0(hM3NUECKHUX TIEPHOJIOB, KaK BECEHHEE M OCEHHEE PaBHOJCHCTBHS, a TAKXKe JIETHEE U 3MMHEE COJIHIIe-
crosiuus. [ns Bcex ce3oHOB B cioe F2 monocdepsr HaOmonanocs mpeoOianaromiee KojeGaHue ¢ IMEpUOIOM

140+200 muH, ammumtynoin AN,~(0.2+2)- 10"'M~* u oTHOCHTENBHOI aMIuIMTy 10l AN, / N =0.1+0.2. IIpomomxku-

TENBHOCTB THX KOJIeOaHuil, B 3aBUCUMOCTH OT CE30HA, M3MEHsIIach OT 5+7 10 24 4. AMmnTyna Koiebanui ¢ npy-
TUMH [IEPUOIaMH ObLIa 3aMETHO MEHBIIIE.

The analysis of quasiperiodic and regular seasonal and daily variations of electron concentration N in F2 iono-
sphere layer is carried out for the period of growth of solar activity (in 2011). Fourier's window transform, Fourier's
adaptive transform and wavelet transform were applied to carrying out the system spectral analysis. Measurements
were carried out for the characteristic geophysical periods (spring and autumn equinoxes, and also summer and win-
ter solstices). Prevailing fluctuation with the period of 140+200 min., amplitude AN,~(0.2+2)- 10"'m™ and relative
amplitude AN, / N =0.1+0.2 was observed for all seasons in F2 ionosphere layer. The duration of this oscillation

changed from 5+7 to 24 h depending on a season. Amplitude of fluctuations with other periods was much less.

KOPPEKIIUSA MOAEJIU NOHOC®EPHBI B HECKOJIBKUX BBICOTHBIX OBJACTSAX
E.M. Banosun, B.!. Casxxun, B.A. I'oabsirnn, M.K. UBejibckast

HpxyTckuii rocynapcTBeHHbIH yHUBepcuTeT, Poccus, UpkyTck
zhekos85 @mail.ru

CORRECTION IONOSPHERE MODEL IN SEVERAL AREAS OF HIGH-RISE
E.M. Vdovin, V.I. Sazhin, V.A. Golygin, M.K. Ivelskaya
Irkutsk State University, Russia, Irkutsk

Hcnons3yemast MoJiesib HOHOC(hEPBI 10ITyCKaeT BO3MOXKHOCTh yTouHeHus1 popMbl N(h) B 00J1acTAX MAaKCHMYMOB
cioeB E u F2, a Takke Ha y4acTKe BBICOT, 3HAYMTENIHLHO OOJIBIIEM BBICOTHI MakCUMyMa. B pabore npuBoasTcs mpu-
Mepbl KOPPEKLMHA MOJIEN Ha TEKYILyIo cuTyauuto. Jis oueHk 3h(heKTHBHOCTH KOPPEKLMH HCIOIb30BaHbl 3HaYe-
Hus [19C, usmepsiemslie B cucteme GPS u pasmemaemsie B Buae kapT B cetu MuTtepret. Ilocpeactsom moaenupo-
BaHMs ObLIa YCTAHOBJIEHA CTEIEHb OTHOCUTEIBEHOTO BIIMSHHS BapHalldii TOTO MM MHOTO KOPPEKTHPYIOLIETO Iapa-
MeTpa Ha n3MeHeHue 3HaueHni [19C, BeruucnsgeMbIX 1o Mozenu. IIpy BEINOIHEHNN KOPPEKIMH B MOJIENIN KOPPEK-
THpYyeTCs BHadayie BeIn4yHuHA fyF2 ¢ MOMOIIBIO MOACTAHOBKM 3HAYEHWH, OMpeneNsieMblXx W3 TaHHBIX B3 B sTOM
myHKTe. Ecny mpu 3TOM ocTHraeTcst Xopoulee corjiacue MOJENBHBIX M M3MepeHHbIX 3HaueHui [19C, koppekuns
3akarumBaercs. Korma xe pazmaus [19C mocne xoppekuun fyF2 octaroTes emie 3aMeTHBIME, BBITIOTHIETCS] BTOPOH
9Tal KOppeKLMH — yTouHeHHe Gopmbl N(h) Ha BepxHeM ydacTke. Kak mokasano MoaenupoBaHue, IPU BBITOIHEHUH
TaKOW JOMOJHUTEIbHON KOPPEKLUH YAAeTCa B PAJE CIydaeB yIydIIHTh COTJIACHE MOJEIBbHBIX U N3MEPCHHBIX 3HA-
yernit [10C.

Pa6ota Bemonnena npu nopaepxkke OILIIT cornamenue Ne 8388.

The model allows the possibility of clarifying the ionosphere form N(4) in the region of the maximum layers E
and F2, as well as in the area of heights, much greater height maximum. This paper provides examples of the correc-
tion model to the current situation. To assess the effectiveness of the correction values used TEC as measured in the
system GPS, and placed in the form of maps on the Internet. Was established by modeling the relative degree of
influence of variations of a correction parameter to change the TEC values, calculated by the model. When the cor-
rection in the first model adjusted value fyF2, by substituting the values determined from the data of the OT at this
point. If this model achieved a good agreement with the measured values of the TEC, the correction is over. When
differences TEC after correction fyF2 are still visible, a second step of correction — Clarification form N(%) in the
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upper section. As shown by simulation, in the performance of such additional compensation can in some cases im-
prove the agreement between the simulated and measured values of the TEC.

JABOPATOPHOE MOJEJIMPOBAHUE BCIIBIHIEYHBIX ITPOLIECCOB
BO BHYTPEHHEU MATHUTOC®EPE 3EMJIN

M.E. BukTtopos, C.B. I'o1y0eB

WuctutyT npuknagHoit ¢puszuku PAH, Huwxawit Hosropoa, Poccnst
mikhail.viktorov@appl.sci-nnov.ru

LABORATORY MODELING OF BURST PROCESSES
IN THE INNER MAGNETOSPHERE OF THE EARTH

M.E. Viktorov, S.V. Golubev
Institute of Applied Physics RAS, Nizhny Novgorod, Russia

IIpoBeneHo uccaeaoBaHWE MPOLECCOB IEHEPALUU IEKTPOMArHUTHBIX BOJIH MPU UUKIOTPOHHON HEYCTOMYUBO-
CTH B IJIa3Me, CO3/1aBaeMOM U MOAJEPKUBAEMOI MOILIHBIM MUJJTUMETPOBBIM U3Iy4YEHHEM THPOTPOHA B MPSIMON aK-
CHAITFHO-CHMMETPUYHON MarHUTHOH JIOBYIIKE B YCIIOBHSX 3JCKTPOHHOTO IHKJIOTPOHHOTO pe3oHanca (DLIP).
BriepBrie Obimi TipoBeneHBI npsiMble m3MepeHnss CBY-u3mydeHns ia3Mbl B IMHPOKOM AWANa30He YacToT. JTO TO-
3BOJIIJIO M3YYUTH CIIEKTPAIBHBIA COCTaB HECTAIIMOHAPHBIX HMMITYJIBCOB AIIEKTPOMArHUTHOTO HM3IYYEHHSI Ha TPEX
cragusax DL[P pa3psnma: Ha Ha4aJbHOW CTaguM, KOTJAa IUIOTHOCTh TOPSYuX 4acTwil (N,) MPEeBOCXOIUT IIOTHOCTH
X0JIOIHBIX (N.), Ha pa3BUTON cTaguu paspsaa (NVy,<<N.) u Ha craguu pacnaja miasmel (N,~N.). Ha kaxnaoit cranun
BO3MOKHO Pa3BUTHE HUKIOTPOHHBIX HEYCTOWYHMBOCTEH Pa3MMYHBIX MOJ. B mokmame oOcykmaercs B3aMMOCBSI3b
HaOII0AaeMbIX B JIAOOPATOPUH TUHAMUYECKHX PEKMMOB IIMKJIOTPOHHONW HEYCTOHYHMBOCTH C aHAJOTHYHBIMU SIBIIC-
HUSMH, IPOTEKAIOIMMY BO BHYTPEHHEH MarHuTocdepe 3eMiu.

In the present report we investigate the generation of electromagnetic waves at the cyclotron instability in a mir-
ror-confined plasma sustained by powerful millimeter-wave gyrotron radiation in axisymmetric magnetic trap under
electron cyclotron resonance (ECR) conditions. Direct measurements of the microwave radiation from the plasma in
a wide range of frequencies were performed. It has given us the possibility to study the transient spectral composi-
tion of pulses of electromagnetic radiation in three stages of the ECR discharge: the initial stage when the density of
hot particles (V,) exceeds the density of cold plasma (/V,), at an advanced stage of discharge (NV,<<N,), and in decay-
ing plasma (NV,~N.). At the each stage of the discharge cyclotron instabilities may develop in different modes. The
report discusses the relationship of dynamic regimes of the cyclotron instability observed in the laboratory with sim-
ilar events occurring in the inner magnetosphere of the Earth.

UCCJIEJOBAHME OKOJO3EMHOM KOCMHUYECKOM IJIA3MBl,
BO3MYIIEHHOM ITPOXOXXIAEHUEM COJTHEUHOI'O TEPMHUHATOPA

A.H. Bogk, JI.®. YepHorop

XapbkoBckuil HanmoHanbHbIA yHUBepcuTeT uM. B.H. Kapasuna, XapskoB, Ykpauna
Leonid.F.Chernogor @univer.kharkov.ua

RESEARCH INTO NEAR-EARTH SPACE PLASMA DISTURBED
BY THE SOLAR TERMINATOR PASSING

A.N. Vovk, L.F. Chernogor
Kharkiv V.N. Karazin National University, Kharkiv, Ukraine

[IpoBeneHo SKcIepUMEHTAIBHOE UCCIeA0BaHHEe peakiun cpenHeit nonocheps! (100-300 kM) Ha MPOXOXKICHIE
COJTHEYHOT'O TEPMHUHATOPA.

Jis aHanmm3a BpEMEHHBIX PSAIOB IMPUMEHSJICS CUCTEMHBIN CIIEKTPaJbHBIN aHAIN3 Ha OCHOBE OKOHHOTO W aal-
TUBHOTO Tpeobpa3oBannii @ypbe U BEHBIET-IPeOOpa30BaHNs. AHATU3NPOBAINCH TAKKe YHEPrOTpaMMBbl (3aBHCH-
MOCTb SHEpPI'uH KojebaHuit oT nepuoza). st OCHOBHBIX MapamMeTpOB BO3MYIIEHHH B HOHOC(EPE CTPOUIHUCH TUCTO-
TPaMMBIL.

O6pabdoTano 6osiee 120 cOOBITHIT MPOXOKACHHUS YTPEHHETO M BEUSPHET0 TepMHUHATOpa. BOIM31 MOMEHTOB IIPO-
XOKACHUS TEpMUHATOPA IIOCTOAHHASA COCTaBJIAOUIasd OOIJICPOBCKOTO0 CMEIICHUSA YaCTOTHI (I[Cq) yBEJIM4MBa-
nace/ymenbinanack Ha 0.2-0.3 T'u B yTpeHHee/BeuepHee BpeMs. J[BIDKEHUE TepMUHATOpA TaKkKe COMPOBOXKAAIOCH
reHepaumei 1 ycuieHneM KBasunepuoadecknx Bapuanmii ICH. Ammmmryna konebanuii m3mensuiach ot 0.2 1o 0.5 I'n
(mambornee BeposTHoe 3HaYeHue 0.35+0.05 I'y), nepuoa — ot 10 o 25 muH (Hanbosee BeposTHOE 3HaYeHUE 2045 MUH).

The purpose of the report is an experimental study of the reaction of the middle ionosphere (100-300 km) to the
solar terminator passing.
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System spectral analysis with the use of window and adaptive Fourier transforms as well as wavelet transform
was applied for time series. The energograms which are the dependence of the oscillation energy on the period are
also analyzed. The histograms are shown for the main parameters of disturbances in the ionosphere.

More than 120 events of the morning and evening terminator passings were processed. Near the time of the
terminator passing moments, the constant component of the frequency Doppler shift (FDS) increased/decreased 0.2—
0.3 Hz in the morning/evening. The terminator passing was also accompanied by the generation and enhancement of
FDS quasi-periodic variations. The oscillation amplitude varied from 0.2 to 0.5 Hz (the most probable value was
0.35+0.05 Hz), and the period varied from 10 to 25 min (the most probable value was 20+5 min).

IMYJbCAIIUUA TEOMATHUTHOT O I10JIsA, COITPOBOKIABIIIUE HAI'PEB HOHOC®DEPHI
PAJUOU3JITYYEHUEM CTEHJA «CYPA»

A.B. laBusienko, JI.®. YepHorop

XapbkoBCKHii HanuoHanbHbIH yHuBepcuteT uM. B.H. Kapasuna, Xappkos, Ykpauna
nedgem@mail.ru

THE PULSATIONS OF THE GEOMAGNETIC FIELD ACCOMPANYING HEATING
OF THE IONOSPHERE OF THE RADIO FACILITY “SURA”

A.V. Davydenko, L.F. Chernogor
Kharkiv V.N. Karazin National University, Kharkiv, Ukraine

st Bo3My1ieHus: HOHOC(epb! UcIob3oBaics HarpeBHblid ctens «Cypa» (Hwxknuit HoBropon). BoznetictBue
MOIITHBIM paAHoN3IydeHreM ocymmecTBisiocs 28—30 asrycra 2012 r. IIpo1omKuTeNbHOCTS HArPpeBa U 1May3 COCTaB-
ssuta 30 muH. DddekTrBHAsS MOIIHOCTH paBHs1ack 70-75 MBT.

HaGmronenus 3a peakiueil TeOMarHUTHOTO MOJIS OCYIIECTBISUIMCH BOJIM3M XapbKoBa (PacCTOsHUE MEXy CTEeH-
JIOM U MarHUTOMETPOM-(QITIOKCMETpOM ObLI10 0K0J10 960 KM). PeructpupoBaicst ypoBeHb (QIIyKTyalidi TeOMarHUTHOTO
noyis B auanasoHe nepronos 1-1000 c. O6Hapy»keHsl 1Ba THNA 3()(EKTOB — alepHOIUUECKOe U KBa3UIIepHOANYe-
CKO€ yBEJIMYEHHE aMIUIUTYAbI Kosebanuii ypoBHs roist oT 1 10 2 HTa ¢ Bpemenamu 3anasaeiBanus 10-15 u 50 mun
COOTBeTCTBeHHO. X mpomomkutensHOCTH cocTaBisi 10—-15 u 30-50 MUH COOTBETCTBEHHO.

The ionosphere was modified by the facility “Sura” (Nizhny Novgorod). The measurements were made on Au-
gust 28-30, 2012. The facility of 70-75 MW effective radiated power was turned on and off in 30-min intervals.

The observations were made at a site near Kharkiv city (the distance between the facility and magnetometer-
fluxmeters was equal to approximately 960 km). The amplitudes of geomagnetic pulsations, with period of 1-1000 s,
were acquired. The following two types of effect were observed: an aperiodic and quasi-periodic increase in the
oscillation amplitude of 1 to 2 nT with a delay of 10—15 min and 50 min, respectively. These inferred effects had
temporal durations of 10—15 min and 30-50 min, respectively.

IOBEAEHHUE HOHOC®EPBI BO BPEMS B3PbIBA YEJISIBUHCKOI'O BOJIMJIA

'H.IL IlepeBaJioBa, ’A.C. Kynutsera, > “H.B. Illecraxos, '10.B. SciokeBny, 'C.B. Boeiikos

'MrctnryT conneuno-semuoit ¢pusukn CO PAH, UpkyTtck, Poccus
ZI/IpKyTCKI/Iﬁ rocyapcTBEHHBIN yHUBEpCHUTET, pkyTck, Poccust
3 JlanbHEBOCTOUHBII (enepanpHbIll yHUBEpCHTET, BaanBocTok, Poccust
4- o
WucturyT npuknagnoit matremaruku JJBO PAH, Bnagusocroxk, Poccust
nessiduff @yandex.ru

IONOSPHERIC BEHAVIOR DURING EXPLOSION OF CHELYABINSK BOLIDE
'N.P. Perevalova, >A.S. Zhupityaeva, > *N.V. Shestakov, 'Y.V. Yasyukevich, 'S.V. Voeykov

"nstitute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia
rkutsk State University, Irkutsk, Russia
3Far Eastern Federal University, Vladivostok, Russia
“Institute of Applied Mathematics, FEB RAS, Vladivostok, Russia

Y1pom 15 despans oxono 03:20 UT (09:20 LT) mpowmsomen B3psB Oonmpma B parione . YemsOuxcka. Bommn
B3opBaics Ha BeicoTe 15-20 kM [http://www.inasan.ru/rus/asteroid_hazard/chelyabinsk_bolid.html]. Ha ocHOBe maHHBIX
M0 BapHalMsAM IOJHOTO deKTpoHHOTO coxepkanus (IT9C) mpoBeneHo HccienoBaHue MOBEACHHUS HOHOChEpHl BO
BpeMsi B3pbBa Oommpa. [I9C paccumThIBaJIOCH O ABYXYAaCTOTHBIM (Da30BBIM H3MEPEHUSIM TNpHeMHHUKOB GPS,
pacroJOKeHHbIX B 30HE B3pbiBa. /[l wWccnenoBaHusi BHIOMpaANMCh HeNpepbiBHbIE psiibl  Bapuaiuid [10C
JUTUTEIBHOCTBIO OT 2 110 6 4. C 1enbio BhIAETIEHU BO3MYILEHNH, BEI3BAHHBIX B3PhIBOM Oosnaa, ucxonusle psaasl [19C
MOJIBEPTajuCh CIMIAXKUBAHUIO C BPEMEHHBIM OKHOM 2 MUH M YIaJeHHIO JIMHEHHOTO TPEeH/Ia ¢ BPEMEHHBIM OKHOM
20 muH. Bapuanuu II3C B neHp B3pbiBa cpaBHUBaJIUCH ¢ noBeneHueM [19C B mpeaplIylmivil U nocieayronuit
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nau. Yepes 14 muH mocie B3peIBa 6onmaa B Bapuanuax [19C 6puto 3aduKCHpOBaHO BO3MYIIIEHHE, KOTOPOE HUMEIO
(dbopmy, cOOTBETCTBYIOIIYIO (hopMe yrnapHO aKycTuueckor BosHbI. [10/100HbIe BO3MYIIEHHsT HAOIIOAAINCh paHee MpU
W3yUYEHHUU 3eMJIETPSICEHUH U 3aITyCKOB PakeT. 3aperucTpupoBanHbie Bo3mytneHus [19C umenu nepuosn okoio 15 MuH u
pacipoCTpaHsIUCh paJualbHO OT TOYKM B3pbiBa 110 paccrosHuit 500-600 kM. TopuzoHTasbHAs CKOPOCTH
nepeMeIIeHHs BO3MYIIEHUH cocTapisiia okono 320-360 m/c, 4To OIU3KO K CKOPOCTH 3BYKa B HUXKHEW arMocdepe.
Awmmnryna xonebanuii [19C Bapsuposanace ot 0.1 1o 0.5 TECU, yto npessimano ypoBeHb (POHOBBIX (QIIyKTyaIuid.

The bolide explosion occurred near Chelyabinsk in the morning of February 15, 2013 at about 03:20 UT (09:20 LT).
The bolide exploded at a height of 15-20 km [http://www.inasan.ru/rus/asteroid_hazard/chelyabinsk_bolid.html]. We
investigated the ionospheric behavior during the bolide explosion, using data on total electron content (TEC) varia-
tions. TEC was calculated from two-frequency phase measurements made by GPS receivers located in the zone of
the explosion. For the investigation we chose continuous series of TEC variations with duration from 2 to 6 hours.
To separate the disturbances caused by the bolide explosion, we smoothed the initial TEC series with the time win-
dow of 2 min and removed the linear trend with the time window of 20 min from them. The TEC variations on the
earthquake day were compared to those on the previous and next days. Disturbances in the form of shock acoustic
waves were registered in TEC variations 14 min after the bolide explosion. Similar disturbances had been observed
after earthquakes and rocket launches. The registered TEC disturbances had a period of about 15 min and moved
radially from the explosion epicenter up to distances of 500-600 km. The horizontal velocity of the disturbances
(320-360 m/s) was close to the velocity of sound in the lower atmosphere. The TEC amplitude varied from 0.1 to
0.5 TECU and exceeded the level of background fluctuations.

HUHTEPMOAYJIAIMUOHHBIE 2O®EKTHI, BOSHUKAIOIIMUE
P MHOT'OYACTOTHOM BO3JIENCTBUU HA MATHUTOAKTUBHYIO ILVIA3MY

H.A. Aiinakuna, MLE. I'ymiun, U.1OQ. 3yaun, C.B. Kopookos, A.B. Koctpos, A.B. CTpukoBckuii

WucruryT npuknanuoi ¢usnku PAH, Huwkunit Hoeropon, Poccust
zudiniy @appl.sci-nnov.ru

INTERMODULATION OF WHISTLER WAVES IN MAGNETIZED PLASMA
N.A. Aidakina, ML.E. Gushchin, I.Y. Zudin, S.N. Korobkov, A.V. Kostrov, A.V. Strikovskii
Institute of Applied Physics RAS, Nizhny Novgorod, Russia

Jlo HacTOSIIIIEro MOMEHTAa HE HAaiJJeHO MCYEPIIBIBAIOIIETO TEOPETHYECKOTO O0OBSICHEHNUS PSAY HEIMHEWHBIX sIBJIe-
HUIA, TPOUCXO/SIIMX B OKOJIO3EMHOI! IIa3Me MPH yYaCTUH MHTEHCUBHBIX CBUCTOBBIX BOJIH (TEHEPALMS TPUTTEPHBIX
M3IyYeHHH, CATeJINTOB, ITYMOBBIX CUTHAIOB). OTY4AaCTH 3TO OOBSICHAETCS MHOTOOOpA3MeM BO3MOXKHBIX HEJHHEH-
HBIX 3(PEKTOB M CIOKHBIMH 3aKOHAMH JINCIIEPCUH JIEKTPOMArHUTHBIX BOJIH B MarHUTOAKTHUBHOM uiazme. Dddek-
THUBHBIM TIOXO0/IOM K PELICHHUIO TIOJJ00HOI0 pojia 3a/1a4 sSBJISICTCS JIAO0paTOPHOE MOICIHPOBAHUE.

B 3KCHepHMeHTaX 110 MHOFO‘laCTOTHOMy BO3JICI>1CTBHIO, BBIIIOJIHCHHBIX Ha prHHOMaCHlTaGHOM IIJIa3BMCHHOM
crerye «Kpot», ObLT 0OHAPYKEH U UCCIEIOBAH PsIIl MHTEPMOIYIIIHOHHBIX 3(()EKTOB: Kpocc- M CaMOMOIYIISIHS WH-
TEHCHUBHBIX CBHCTOBBIX BOJIH, T€HEPAIMsl CUTHAJIOB HA KOMOWHAIIMOHHBIX YacTOTaX. JIOKJIaJ MOCBSINEH H3JI0KECHUIO
PE3YIIBTaTOB ATHX UCCIICOBAHMH, a TAK)KE TEOPSTUICCKON MHTEPIIPETAIINU HEKOTOPHIX HAOJFOIABIINXCS SIBIICHUIA.

Some nonlinear effects which happen with whistler waves in the near Earth plasma (like trigger emission, spectral sat-
ellites generating and so on) haven’t been properly described yet. In some degree it is a consequence of vast variety of
nonlinear effects which can happen in magnetized plasma and complexity of dispersion of electromagnetic waves propa-
gating through it. One of the most effective approaches for solving such kind problems is a laboratory simulation.

Some experiments of multifrequency affecting on magnetized plasma was carry out with Krot plasma facility. In
the experiments some intermodulation effects was found out. It is cross and self modulation of intensive whistler
waves and generating signals of their combination frequencies. The report is devoted to presentation of the results
and to theoretical interpretation of some of them.

KPYIIHOMACHITABHBIE BOJTHOBBIE BO3MYIIEHUS
B ITIOJIE JIEKTPOHHOU KOHUHEHTPALIMU 11O JAHHBIM KCIIEPUMEHTA COSMIC

A.C. 3apy6un, FO.JI. Pynakosa, A.W. Iloropenbuen

Poccuiickuii rocy rapcTBeHHBIH ruapoMeTeoposiornueckui yausepeuret, Cankrt-IlerepOypr, Poccust
a-zarubin @mail.ru

LARGE-SCALE WAVE DISTURBANCES IN THE ELECTRON DENSITY
FROM COSMIC EXPERIMENT

A.C. Zarubin, I.L. Rudakova, A.I. Pogoreltsev

Russian State Hydrometeorological University, Saint-Petersburg, Russia
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Ha ocHoBe maHHBIX pagmo3aTMeHHBIX u3MepeHui skcnepumerta COSMIC uccnenyroress KpymHOMacITaOHbIE
BOJIHOBBIE BO3MYILIeHUs1 B HOHOChepe. [1Jist Toro 4To0bl MUHUMHU3UPOBATH BIMSHHUE YJIBTPAQHOIETOBOM pajaualuy,
ObUTH BBIOpPAHBI TOJIbI ¢ HU3KOH coTHeYHOM akTHBHOCTHIO (2008—2010 rr.). BostHOBBIC BO3MYIIIEHHS, HAOII0JaeMbIC
B DJICKTPOHHOH KOHIICHTpAIUMH, ObLIM pa3/IeiCHbl HA CTAIHOHAPHBIC (CTOSIYUE), a TAaKXkKe Ha OEryIiiue Ha BOCTOK W
3amaj] BOJHBI. [loydeHHbIC pe3ysibTaThl CPAaBHUBAKOTCS C XapaKTEPUCTUKAMU IUIAHETAPHBIX BOJIH B CTpaTocdepe,
MOJYYCHHBIMA U3 aHAIM3a JAHHBIX, accuMmnpoBaHHbIX Moaenbio UK Met Office. O6cyxaaroTcss BO3MOKHBIE Me-
XaHHU3MEI ITepPeIadd METEOPOJIOTHIECKUX 3PPEKTOB Ha BEICOTHI TEPMOCHEPHL.

Large-scale wave disturbances in the ionosphere are investigated on the basis of radio occultation measurements
of the COSMIC experiment. To minimize the influence of ultraviolet radiation, the years with low solar activity
were selected (2008-2010). Wave-like disturbances observed in the electron density were separated into the station-
ary (standing), eastward and westward waves. The results are compared with characteristics of planetary waves in
the stratosphere obtained from analysis of the data assimilated in UK Met Office model. Possible mechanisms of
transfer the meteorological effects to thermosphere heights are discussed.

HOHOC®EPHAS BYPS 5-6 ABIT'YCTA 2011 r.: PE3YJBTATBI HABJIOAEHUAA
HA XAPBKOBCKOM PAJIAPE HEKOI'EPEHTHOTI'O PACCESIHUS

C.B. Kanko

WuctutyT nonochepst HAH 1 MOH Ykpaunsl, XappkoB, YKpanHa
sophiaharytonova@gmail.com

THE IONOSPHERIC STORM ON 5-6 AUGUST 2011: RESULTS
OF OBSERVATION WITH KHARKIV INCOHERENT SCATTER RADAR

S.V. Katsko
Institute of Ionosphere NAS and MES of Ukraine, Kharkiv, Ukraine

[TpuBenenHsl pe3ynbTaThl HAOMIOJACHUH Ha pagape HeKorepeHTHoro paccesHust Mucturyra moHocdeps! (Xapb-
KOB) BapHalii mapaMeTpoB HOHOCGhEPh] BO BpeMs CBEpXCUIIbHON MarHUTHON Oypu 5—6 aBrycrta 2011 1. (Kpma=8-).
MarnutHas Oypsi CONPOBOXKAATACH OTPULIATEIEHBIM HOHOC(HEPHBIM BO3MYIIIEHHEM, KOTOPOE BBI3BAJIO P M3MEHE-
HUH B noHOCcepe. OOHapykeHO MaicHUe KOHIICHTPAINHU 3JIEKTPOHOB B MakcuMmyMe ciios F2 B 1Ba pa3za. YMmenbe-
HHE KOHIIEHTPAIUH 3JICKTPOHOB CONMPOBOXIAJIOCH 3HAYMTEIBHBIM HAarpeBoM Iutasmbl. Habmomanock yBenmmueHne
BBICOTHI MakcuMyMa ganHoro ciosi ¢ 310 go 510 xm.

Ha ocHOBe M3MEpEeHHBIX KOHLEHTPALUHA 3JIEKTPOHOB, TEMIIEPATYp 3JIEKTPOHOB U HOHOB U CKOPOCTH ABHKEHHUS
IUIa3Mbl IIPOBEJICHO YMCICHHOE MOJSIMPOBAHUE IPOLECCOB B aTMOchepe u HOHOc(epe, COMyTCTBOBABILMX HOHO-
cepHoii Oype.

Results of observations of ionospheric parameters variations during the severe magnetic storm of 5-6 August
2011 (Kpmax8—) on the incoherent scatter radar in Kharkiv are presented. The magnetic storm was accompanied by
the negative ionospheric disturbance which has produced a number of changes in ionosphere. The depression of
electron density in F2-layer maximum is detected. The electron density decreasing was conducted with significant
plasma heating. The increasing of F2-layer maximum high from 310 to 510 km was observed.

The numerical simulation of atmosphere and ionosphere processes which had attended to ionospheric storm is
done on basis of measured electron density, electron and ion temperatures and velocity of plasma movement.

PE3YJbTATBI SKCIIEPUMEHTOB 10 TPAHCHOHOC®EPHOMY 30HANPOBAHHUIO
NOHOC®EPHI 3EMJIN HA/I UOLIKAP-OJIOU CUTHAJTAMH CITYTHHKOBBIX
HABUT'AIMOHHBIX CUCTEM I'NIOHACC/GPS

B.A. UBanos, H.B. PsiooBa, M.I. Psi6oBa, A.A. KucuubiH

[oBomkckuii rocy TapCTBEHHBIN TEXHOJIOTHYECKUH yHUBEpcuTeT, Vomxkap-Oma, Poccus
RyabovaMI@volgatech.net

THE RESULTS OF EXPERIMENTS OF TRANSIONOSPHERIC SOUNDING
OF THE EARTH'S IONOSPHERE ABOVE YOSHKAR-OLA CITY BY SIGNALS
OF SATELLITE NAVIGATION SYSTEMS GLONASS/GPS

V.A. Ivanov, N.V. Ryabova, ML.I. Ryabova, A.A. Kislitsyn
Volga State University of Technology, Yoshkar-Ola, Russia
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B nacrosimee BpeMs AJIs UCCIIEAOBAHUS CTPYKTYPHI M JMHAMHUKN HOHOCHEPHI 3eMIIM U PeIIeHus 3a1ad pacipe-
JIEJICHUSI TIOJTHOW 3JIEKTPOHHON KOHIIEHTPAIMH LIMPOKOE MPUMEHEHHE MOJIYYHJIN CITyTHUKOBBIC HAaBHTAIlHOHHBIE
cuctemel ' JIOHACC/GPS.

B pabore mpencTaBiieHbl pe3yJbTaThl HATYPHBIX 3KCIIEPUMEHTOB IO OIMPEICICHHUIO MOJHOTO 3JICKTPOHHOTO CO-
nepxanus (I19C) Ha ocHOBe MaHHBIX 30HIUpPOBaHMs curHamamu HaBuraruoHHbIX cucteM ['JIOHACC/GPS o ¢a-
30BbIM U3MEPEHMSIM MICEBIOAAIBHOCTU Ha JABYX yacToTax. Kpome Toro, mpencTaBieHbl JaHHbIE BHIYHCIUTEILHOTIO
SKCIICPUMEHTA C HCIIOIB30BAaHUEM MEXKIYHAPOIHOW crpaBoyHON Mojenu woHochepbl IRI. AHamm3 pe3ynbTatoB
CYTOYHBIX JIaHHBIX H3MEPCHHM, OTYYCHHBIX 0 HAOMIOAeHUIO ciiyTHHKOM Ne 22 cucremsl GPS, mokasai, 4ro Mak-
cumym ITDC cooTBETCTBYET HPOMEXKYTKY BpeMeHH ¢ 11 10 14 u u cocrapmnsier 22.5-10° M~

Currently, to study the structure and dynamics of the Earth's ionosphere and objectives of the distribution of the
total electron content received widespread use satellite navigation systems GLONASS/GPS.

The paper presents the results of full scale experiments to determine the total electron content of the data of
sounding by signals GLONASS/GPS by phase measurements of pseudorange at two frequencies. In addition, the
data presented numerical experiments using international reference ionosphere model IRI. Analysis of the results of
measurement data obtained by monitoring the satellite number 22 GPS system showed that the maximum TEC cor-
responds to time interval 11 to 14 hours, and is 22.5-10"° m™2,

CIIEKTP JJINHHONEPUOJHBIX TEOMAT'HUTHBIX ITYJIbCALIUN
BO BPEMSI COBBITHUI KJIACCOB SI M SSC

1.2}0.10. Kau6aunosa

'MucTuTyT conneuno-semuoit ¢pusnkn CO PAH, UpkyTck, Poccus
2I/IpKyTCKa;I rocylapcTBEHHAs CEJIbCKOXO03sMCTBEHHAs akagemus, Upkyrck, Poccus
malozemova81 @mail.ru

THE SPECTRUM OF LONG-PERIOD GEOMAGNETIC PULSATIONS DURING
THE SI AND SSC EVENTS

L2yy. Yu. Klibanova

'MucTnTyT conneuno-semuoit ¢pusnkn CO PAH, UpkyTck, Poccust
Zrkutsk State Agricultural Academy, Irkutsk, Russia

Hccnenytorcst qHEBHBIE [UIMHHONIEPUO/IHbIE TE€OMAarHUTHBIE ITyJIbCAIH, 00YCIIOBIEHHbIE PE3KUMH IepernagaMu
JUHAMHUYECKOro JaBiieHus1 cojHeuHoro Berpa (CB) Bo BpeMs BHe3anHbIX UMMYJbCOB (SI) U MTHOBEHHBIX Hadal
oypp (SSC). Ucnonszyrorcs nanneie ceteit IMAGE (EBpoma) u CARISMA (CANMOS, Kanama) m a3marckux
craanuii Upkyrck (Poccus), Memambercy u Kaknoka (Anonus). [IpoBeneH crieKTpaibHBIN aHAaIH3 KOleOaHWU B
nuanasoHe 4actor 1-6 mI'm. OOHapyxeHO, yTo KosiebaHus B Auamna3oHe dactor f=2.3-2.8 mI'1 Habmomarorcs
rJ100aIbHO HA BBICOKMX M CPEJHMX LIMPOTAX IO BCEM JOJITOTaM, HO ¢ MAKCHMYMOM aMIUIUTYAbI Ha THEBHOM CTOPO-
He. B arom muamazone MI'/I-konebanus B CB orcyTcTBytoT. CrenaH BBIBOJ O TOM, YTO PACCMOTPEHHBIE IyIbCAIIUI
BO30yxmatotrcs peskumu pportamu SSC. boree crabpie m3MeHeHus naBieHns Ha (GpponTe SI BBI3BIBAIOT T€HEPAIIIO
KOJIeOaHWH JIOKAJBHO, T. €. TOJIKO Ha OTACIBbHBIX CTAHIMAX.

We study daytime long-period geomagnetic pulsations caused by sharp changes in the solar wind (SW) dynamic
pressure during sudden impulses (SI) and sudden storms commencements (SSC). We use data of networks: IMAGE
(Europe), CARISMA (CANMOS, Canada), and Asian stations: Irkutsk (Russia), Memambetsu and Kakioka (Ja-
pan). Spectral analysis of the oscillations within frequency range 1-6 mHz is made. Oscillations within frequency
range f=2.3-2.8 mHz are found to be observed globally at high and mid latitudes through all longitudes, but with
the maximum amplitude at the day side. MHD waves in the SW are absent in this range. Conclusion is made that the
pulsations under consideration are excited by sharp SSC fronts. More weak pressure changes on the Si impulse front
cause local response in pulsations not at all, but only at some stations.

CUCTEMA NOHOC®EPA-IIJIASMOC®EPA B IEPUO/J ITPOAOJIZKKUTEJIBHOI'O MUHUMYMA
COJIHEYHOM AKTUBHOCTH U HA ®A3E EE IIOCJEJIYIOIIEIO POCTA

'M.B. Kaumenko, 'B.B. Kaumenko, "M.E. 3axapeHkoBa, '10.B. Yepusk, ’K.I. PaToBckuii,
?10.B. SiciokeBuy, *A.A. Illep6akor

3anannoe ornenenue MHucTHTyTa 3eMHOTO MarHeTH3Ma, HOHOC(EPHI U pacPOCTPAHEHUSI PAIOBOIH
uMm. H.B. IlymkoBa PAH, Kanununrpan, Poccus
ZI/IHCTI/ITyT conrevyno-3eMHo# pusuku CO PAH, UpkyTtck, Poccus
maksim.klimenko @mail.ru
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IONOSPHERE-PLASMASPHERE SYSTEM DURING A PROLONGED MINIMUM OF SOLAR
ACTIVITY AND ITS SUBSEQUENT GROWTH PHASE

'ML.V. Klimenko, 'V.V. Klimenko, 'LE. Zakharenkova, 'LV. Chernyak, ’K.G. Ratovsky,
2Yu.V. Yasukevich, *A.A. Scherbakov

'West Department of Pushkov Institute of Terrestrial Magnetism, Ionosphere and Radio Wave Propagation RAS,
Kaliningrad, Russia
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

B nanHO# paboTte npencTaBieHbl pe3yIbTaThl HCCIEA0BaHNI OCHOBHBIX OCOOCHHOCTEH ITOBEJICHNS] CHCTEMBI HO-
Hoc(hepa—tmazmocdepa B MeproA 3aTAHYBIIETOCS MHHUMyMa coidHedHo# akTuBHOCTH (2007-2010 1T.) U Ha daze
pocta conHeuHoi akTuBHOCTU (2011-2012 rT.). [IpOoBeaeHO cpaBHEHHE PE3yNbTaTOB PAacUyeTOB, MOIYUYEHHBIX C HC-
nonbp3oBaareM moxenu I'CM TUII, ¢ naHHBIMH BBICOKOIIMPOTHBIX M CPEIHEIINPOTHBIX CTAHIIUN HAa3eMHOTO 30H-
JMPOBaHMSI HOHOC(EPDI, a TAKIKE C OLEHKaMH BKJIa/a IJ1a3MOCc(EepHON 3JIEKTPOHHOM KOHLEHTPALMH B TIOJIHOE 3JIeK-
TPOHHOE cojepkaHue, noiaydeHHsIMU 110 maHHBIM GPS, COSMIC u pamapa HekorepeHTHOTO paccesHus B VpkyTt-
cke. Oco6oe BHUMAHWE YAEIEHO TNIOGATLHOMY PaCTIpeIeNenuio BEICOTH nepexoaa OY/H™ B pasnuunbix reamoreo-
(pU3MUECKHX YCIOBUSIX, & TAKXKE CPABHEHHUIO U3MEHUYNBOCTH fyF2 1 IOTHOTO 3/I€KTPOHHOTO COMep KaHMS.

Pa6ora BeInonHeHa npu GrHAHCOBOM moaaepkke rpanta PODU Ne 12-05-31217 u ITporpammer Ne 22 PAH.

This report presents the results of the studies of the ionosphere-plasmasphere behavior during a prolonged mini-
mum of solar activity (2007-2010) and on the growth phase of solar activity (2011-2012). A comparison of the cal-
culation results obtained using the GSM TIP model, with observations of the mid and high-latitude ionospheric
sounding stations, as well as estimates of the contribution of plazmaspheric electron density in the total electron
content obtained from GPS and COSMIC satellites and incoherent scatter radar in Irkutsk. Particular attention is
given to the global distribution of the O*/H" transition height in various heliogeophysical conditions, and also to the
comparison the fyF2 and total electron content variability.

This work was supported by RFBR grant N 12-05-31217, and Program N 22 RAS.

MN3MEPEHUE BAPI/IA]_[I/II:/:I IHOJHOI'O 9JIEKTPOHHOTI'O COAEP KAHUS B UMOHOCDEPE,
CTUMYJIUPOBAHHOU MOIHBIM KOPOTKOBOJIHOBBIM PAJTNOU3TYUYEHUEM,
C MIOMOIIBIO JIBYXYACTOTHOI'O PAJJMOITPOCBEYEHMUSI CUTHAJIAMHU T'HCC

'ILA. Kororun, 'H.A. Hacbipos, 2C.M. I'pau, *A.B. Illunaun

'Kazanckuit (ITpuBomxckuit) penepanbHblid yHUBepcHTeT, Kazans, Poccust
2Haqu0-HccneHOBaTeHLCKI/Iﬁ panuodusngeckuii nHCTUTYT, Himxanit Hosropon, Poccust
legal_26.06 @mail.ru

MEASUREMENT OF TEC-VARIATIONS IN THE IONOSPHERE STIMULATED POWERFUL
HF RADIOEMISSION WITH USING DUAL-FREQUENCY PROBING GNSS SIGNALS

D.A. Kogogin, T.A. Nasyrov, 28.M. Grach, ?A.V. Shindin

'Kazan (Volga region) Federal University, Kazan, Russia
“Radiophysical Research Institute, Nizhny Novgorod, Russia

B pabote paccmaTpuBaeTcst n3MepeHne IOJHOTO 3IeKTpoHHOTo cozaepxanust (I19C) B Bo3MymieHHOH 00nacTi
HOHOC(EPHl METOAOM JBYXYaCTOTHOTO 30HAMPOBaHUS curHamamu ciyTHUKOBBIX cucteM ['JIOHACC u GPS. [Ins
WCCJIEIOBAaHNsl BapHallMii CHTHAJIOB HCIIONB3YETCs allapaTHO-IIPOrPaMMHBIH KOMIUIEKC MOCTOOpabOTKH (aiioB
HABHUTALMOHHBIX COOOIEeHUH, npecTaBieHHbIX B popmate RINEX. OcHOBHbIE pe3ysibTaThl pabOThl IPECTABIISIOT
co0Ooii m3mepenne Bapuanuii [19C Ha cetn HazeMHbIX [ HCC-craHImid, pacmoiioxKeHHBIX BIOJIb TEOMArHUTHOM -
potsr: 1. Bacuiscypcek (56°47' N, 46°02" E); . 3enenononsck (55°52' N, 48°33' E); m. Kazans (55°48' N, 49°08' E).
Paccrosinue mexny nmynkramu: Bacunbcypck—3enenononsck — ~160 xm; Bacunscypck—Kaszanp — ~200 kM. B pe-
3yJbTaTe MOCTOOpaboTKN oOpamaioT Ha ce0st BHuManue Bapuarmu [19C na pagnorpaccax «cmyTHHK— HCC-ceTh»,
jpocruraromue 0.1-0.3 TECU g Bcex mpueMHBIX IYHKTOB. OIHAKO paguoOTPacChl «CIIyTHUK—3EIEHOIOIbCK» U
«cIryTHUK—Ka3aHb» 0 YCIOBUSAM KCIIEPUMEHTA HE IepeceKatn BO3MYIICHHYIO 00J1acThb.

Pabora BeInosiHeHa ipu prHaHCOBOH noyiepxke PODU (rpantsr Ne 12-02-00513-a u Ne 13-02-00957-a).

In this article presented results of measurement of TEC — variations in the disturbed part in the ionosphere by us-
ing dual frequency probing signals of navigation systems GLONASS and GPS. For research TEC — variations used
by the hardware-software complex post-processing navigation files GNSS presented in RINEX. The main purpose
of research: measurement are the TEC — variations on the terrestrial network of GNSS stations along the geomag-
netic latitude: Vasilsursk; Zelenodolsk; Kazan. The distance between the measuring points: Vasilsursk—Zelenodolsk
— ~160 km; Vasilsursk—Kazan — ~200 km. As a result, post-processing attract the attention of TEC variations in the
radio paths SATELLITE — GNSS network reaching 0.1-0.3 TECU for all points. However, it should be noted that
the radio path Satellite—Zelenodolsk and Satellite—Kazan on the conditions of the experiment did not cross the dis-
turbed region. The results require further detailed study and discussion.

The work was supported by the RFBR grants N 12-02-00513-a and 13-02-00957a.
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MI'I-KOJEBAHUSA B AKCHJIbHO-CUMMETPUYHON MATHUTOC®EPE
C TOKOBBIM CJIOEM

J.A. Ko3noB, A.C. JleonoBu4

HuctutyT comneuno-3emuoint pusuxku CO PAH, Upkyrck, Poccust
kozlov-da@iszf.irk.ru

MHD-OSCILLATIONS IN AN AXISYMMETRICAL MAGNETOSPHERE
WITH A CURRENT SHEET

D.A. Kozlov, A.S. Leonovich
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

HccnenoBana mpocTpaHCTBEHHAsE CTPYKTYpa U CIEKTP a3uMyTajbHO-MeldkoMacintadbueiex MI/[-konebanuii B
AKCHAIFHO-CHMMETPUYIHON MOJENH MarHUTOC(epsl C TOKOBEIM ciioeM. HaliileHHbIe pemieHnst OMMCHIBAIOT ab(Be-
HOBCKHE M MeJUICHHbIe MarHuTo3ByKoBble (MM3) kosebaHus, HEYCTOHUUBBIE B NMPUCYTCTBUM TOKOBOTO CJOS, U
OTHOCATCS K 00JaCTH BBITSHYTHIX B XBOCT 3aMKHYTHIX MarHUTHBIX CHIIOBBIX JIMHWHA. BIOJHh CHJIOBBIX JIMHUHA Mar-
HMTHOTO T10JI1 paccMaTpHBaeMble KoJieOaHs! IPEACTABISIIOT CO00# cTosture BOHBL. ONpeiesieHbl CIEKTPbl COOCTBEHHBIX
YacTOT OCHOBHBIX TAPMOHHK CTOSYMX a3MMYTaJIbHO-MEIKOMACIITAOHBIX anb()BEeHOBCKMX 1 MM3-BONH B IHama3oHe
MarHuTHBIX 000J0Yek 5<L.<60 B ymokansHOM U BKB-npubmmkeHusx u mnposefeHO ux cpaBHeHue. OmnpesencHa
CTPYKTYpa a3uMyTaIbHO-MEIKOMACIITAOHBIX HEYCTONYHUBEIX alb()BEHOBCKUX BOJH ITOTIEPEK MATHUTHBIX 00OJIOYEK.
Taxue BOJIHBI MOTYT CYIIECTBOBAaTh B Marunutrocepe 3eMiu TOJIbKO MPU HATMYUKM CTOPOHHHUX TOKOB B HOHOChEpeE,
Ha KOTOPYIO OIUPAIOTCS CUJIOBBIE JIMHUH T€OMAarHUTHOTO TOJISI.

The problem of stability of the magnetotail current sheet to azimuthally small-scale Alfven and slow magne-
tosonic (SMS) waves is solved. The spatial structure and spectrum of Alfven and SMS oscillations is studied in an
axisymmetric model of the magnetosphere with a current sheet. The solutions describe unstable oscillations in the
presence of a current sheet and correspond to the region of stretched closed field lines of the magnetotail. These
oscillations are standing waves along magnetic field lines with foot points on the highly-conductive ionosphere. The
spectra of eigen-frequencies of several basic harmonics of standing Alfven and SMS waves are found for magnetic
shells in the 5<L.<60 range, in the local and WKB approximation, which are compared. The structure is determined
of azimuthally small-scale Alfven waves across magnetic shells. It is shown that these waves can exist in the Earth's
magnetosphere only if external ionospheric currents are present at the ends of magnetic field lines having foot points
on the ionosphere.

ONPEJEJEHUE BbBICOTbBI 3AT'OPAHUSA METEOPOB IIPU BASUCHbBIX HABJIOAEHUSIX
E.C. KomapoBa

HuctutyT conmneuno-3emuoi ¢pusuku CO PAH, Upkytck, Poccust
eskomarik @ gmail.com

DETERMINATION OF THE HEIGHT OF THE BASIS DECK METEOR OBSERVATIONS
E.S. Komarova
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

B pabote onmcanbl pe3ynbTaThl 00pabOTKH U3MEPEHUIl, TIPOBEACHHBIX U3 ABYX MyHKTOB — 1. Mcrpa (ITogmoc-
KOBbE) M 3BEHUTOPOJICKAsi aCTpOHOMHYECKast oOcepBaTtopust — coBMecTHO ¢ MHcTuTyTOM actponomun PAH (Mock-
Ba). basucHble HaOMIOEHHS COITIACHO KIIACCHUYECKOMY METOY HMO3BOJIAIOT ONPENEIUTh BBICOTY BO3TOPAHHUSA METEO-
poB. B nanHoii pabote 66u10 00padoTaHo 90 METEOPHBIX COOBITHI U BBIYMCIICHBI BEICOTHI BO3TOPAHHUSL.

This paper describes the results of the processing of measurements made from two sites — Istra (Moscow) and
the Zvenigorod Observatory and the Institute of Astronomy of Russian Academy of Sciences (Moscow). The basis
of observation, according to the classical method to determine the height of fire meteors. This paper has been proc-
essed 90 meteor events and calculated the height of their fire.

HEO/JHOPO/JHOCTH HOHOC®EPHI, CBSI3AHHBIE C IBIJIEBOM 3BYKOBOM MO0
C.U. Konnun, C.U. [Tonean

WucturyT muaamuku reochep PAH, Mocksa, Poccust
serg_kopnin@mail.ru

INHOMOGENEITY OF THE IONOSPHERE RELATED TO THE DUST ACOUSTIC MODE
S.1. Kopnin, S.I. Popel

Institute for Dynamics of Geospheres RAS, Moscow, Russia
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Pa3paboTana Teopus MOIYIIAIMOHHON HEYCTOHYMBOCTH JIEKTPOMArHUTHBIX BOJIH B 3alIBUICHHOW HOHOC(epe 3eM-
1. [Toka3aHa BO3MOXKHOCTB CYIIECTBOBAHUSI IBUIEBBIX 3BYKOBBIX BOJH B IIa3Me 3amblIeHHOW noHocdepsl. [Ipemmo-
JKEH MEXaHMU3M (OpMHUPOBaHHsI HEOJHOPOJHOCTEH AIIEKTPOHHOM U MOHHOM KOHLIEHTPALIMK B 3allblJICHHOH HOHOC(hepe,
a TaKoKe METOJ| yYeTa dTUX HEOJHOPOJHOCTEH IPH OIMCAHUK JMAJIEKTPUUECKOH POHUIIaeMocTH HoHOochepbl. O0Cyxk-
JTAFOTCS BOTIPOCHI BIMSIHUS STUX HEOJHOPOJHOCTEH Ha PagMOCBA3b U PabOTy HAaBUTAIIMOHHBIX CHCTEM.

Pabora BeimonHeHa no IIporpamme Ne 5 ¢pyHnamenTansubix uccnenoBanuiit OH3 PAH; Iporpamme Ne 22 ¢dyH-
JlaMeHTaJIbHBIX nuccaeaoBanuii [Ipesuauyma PAH «DyHaaMeHTalbHBIE POOJIEMBI HCCIIeI0BaHUM U ocBoeHUs Coll-
HeuHOU cucteMsl»; [Iporpamme Cosera no rpantam Ilpesunenra PO (mpoext Ne HII-203.2012.5) mis moanep Kk
BeAyIMX Hay4HbIX mKoi; Ilporpamme PODU, mpoext Ne 12-02-00270-a; rpanty [Ipesnnenta PO s monaepxku
MOJIO/IBIX POCCHHCKHX yueHbIX (rpant Ne MK-3764.2013.2).

A theory of the modulation instability of electromagnetic waves in a dusty ionosphere is developed. The possi-
bility of the existence of dust acoustic waves in the ionospheric dusty plasma is shown. The mechanism of the for-
mation of inhomogeneities of electron and ion concentrations in the dusty ionosphere is developed, as well as the
accounting method of these inhomogeneities in the description of the dielectric permittivity of the ionosphere is pro-
posed. The impact of these irregularities on the radio and navigation systems work is under discussion.

Work performed under the Program number 5 for Basic Research Department of Earth RAS; the Program num-
ber 22 of the Presidium of RAS “Fundamental Problems of research and exploration of the Solar System”; Program
of the Council for Grants of the President of the Russian Federation (project number N HIII-203.2012.5) for support
of leading scientific schools; Program RFBR, project number N 12-02-00270-a; Grant of the President of the Rus-
sian Federation for support of young russian scientists (grant number N MK-3764.2013.2).

O BJIMSIHUM HLIJIEBOFI 3BYKOBOM MO/IbI
B 3AIIBIJIEHHOM HOHOC®EPHOI IIJIASME HA KOCMUYECKYIO OOy

C.U. Konnun, C.U. ITonean

Wucturyt muaamuku reochep PAH, Mocksa, Poccust
serg_kopnin@mail.ru

THE EFFECT OF THE DUST ACOUSTIC MODE IN DUSTY IONOSPHERIC PLASMA
ON SPACE WEATHER

S.I. Kopnin, S.1. Popel
Institute for Dynamics of Geospheres RAS, Moscow, Russia

Panee ObUTO MOKAa3aHO, YTO HATMYHE 3aPSDKEHHBIX HAHO- U MHKPOMACIITAOHBIX YACTHI[ B OKOJIO3EMHOM IIPO-
CTpaHCTBE U B aTMocdepe 3eMiii MOKET IMPUBOIUTH K JIOKAJTHbHOMY U3MEHECHHIO CBOWCTB CPEJBI, UYTO MPUBOJIUT K
BO3MOXHOCTH CYLIECTBOBAHHUS IBUIEBOIM 3BYKOBOM MOJBI, BIMSIOLIEH HAa CBOMCTBA OKpY)KarolleH cpenpl. Takxke
YKa3aHHOE SIBIICHHE MOYXHO HCIOJB30BAThH IS JHATHOCTHKH MOHOC(HEPHOH, MarHUTOCEepor M OKOIO3EMHON KOM-
TUIEKCHOM 1a3Mbl. B manHO# paboTe 00CyKIar0TCsl HCTOYHHUKH 3apsKEHHBIX MBIICBBIX YaCTHIl M BO3ACHCTBHE IIbI-
JIEBOI 3ByKOBOW MOJIbI HA OKOJIO3EMHYI0 KOCMUUYECKYIO MTOT0/y.

Pabora Bemonaena no Ilporpamme Ne 5 dynmamentansabix uccnenoBanmii OH3 PAH; IIporpamme Ne 22
dbysamamenTanpHbIX uccnenoBanuil [Ipesnanyma PAH; TIporpamme Coseta mo rpanTam Ilpesunenta PO (mpoekt
Ne HIII-203.2012.5) nns moamepKu Beaymux HaydHbIX mkod; [Iporpamme PODU, nmpoekt Ne 12-02-00270-a;
rpanty [Ipesunenta PO ansa noaaep Ky MOJIOABIX poccuiickux yueHbIX (rpanT Ne MK-3764.2013.2).

Space weather is a relatively new and important field of research. It is relevant to diverse topics such as radio
communication, space travel, diagnostics of ionospheric and space plasmas, detection of pollutants and re-entry ob-
jects, prediction of terrestrial weather and global warming. Recently it has been shown that nano- and micrometre-
sized electrically charged particulates from interplanetary space and from the Earth’s atmosphere can lead to exis-
tence of dust acoustic mode which affect the local properties as well as the diagnostics of the interplanetary, magne-
tospheric, ionospheric and near-Earth complex plasmas. In this report the sources of the charged dust particulates
and the effects of dust acoustic mode on the near-Earth space weather are examined.

Work performed under the Program number 5 for Basic Research Department of Earth RAS; the Program num-
ber 22 of the Presidium of RAS “Fundamental Problems of research and exploration of the Solar System”; Program
of the Council for Grants of the President of the Russian Federation (project number N HIII-203.2012.5) for support
of leading scientific schools; Program RFBR, project number N 12-02-00270-a; Grant of the President of the Rus-
sian Federation for support of young russian scientists (grant number N MK-3764.2013.2).

0 BO3MOKHOCTH CYIIECTBOBAHMUS IBLJIEBOM 3BYKOBOM MO/IbI B 3K30C®EPE JIYHbI
C.1. Konnun, T.U. Mopo3osa, C.H. Iloness

Wucturyt nuramuku reochep PAH, Mocksa, Poccust
serg_kopnin@mail.ru
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ON THE POSSIBILITY OF THE EXISTENCE OF DUST ACOUSTIC MODE
IN THE LUNAR EXOSPHERE

S.1. Kopnin, T.I. Morozova, S.I. Popel
Institute for Dynamics of Geospheres RAS, Moscow, Russia

PaccMoTpeHa miua3MeHHO-TIbUIEBAsE CUCTEMa B MPUIIOBEPXHOCTHOM cjioe JIyHBI Mpu BO3AEHCTBHM COJTHEYHOTO
mnydenns. OnpeneneHbl XapaKTepHbIe MapaMeTphl 3anbUIeHHOH dKk30cdeps! JIyHbl. [loka3zaHa BO3MOXKHOCTH CyIIle-
CTBOBAaHUS HEIMHEWHBIX BOJHOBBIX CTPYKTYp IbUIEBOW 3BYKOBOW Mojbl. OrpeseneHbl 00JIacTH CyIECTBOBAHUS U
OCHOBHBIE ITapaMeTPhI MBIIEBBIX 3BYKOBBIX COIMTOHOB B IPUIIOBEPXHOCTHOM CII0€ K30Cc(hepsl JIyHEI.

Pabora BeimosneHa no [Iporpamme Ne 5 ¢pynnamenTanbhbix uccnenoBanuit OH3 PAH; Iporpamme Ne 22 ¢yH-
JaMeHTalbHBIX ucciaenaopanuii [Ipesuauyma PAH «®yHgaMeHTanbHbBIE IPOOIEMBI HCCIeq0BaHnul B ocBoeHHUsT Coll-
HEYHOU cucteMbl»; [Iporpamme Coseta mo rpantam [Ipesunenta PO (mpoext Ne HIII-203.2012.5) ans moamepkku
BeAYILIUX HAay4dHbIX 1IKOJ; [Iporpamme PODU, npoekr Ne 12-02-00270-a; rpanty IIpesumenta PO mias moaaep:xku
MOJIOZIBIX poccHicKX yueHbIX (rpant Ne MK-3764.2013.2). MTU Beipaxaet Taxke OiarogapHocts GoHny «/luHa-
CTHSI» 32 (UHAHCOBYIO MOIICPIKKY.

We consider the plasma-dust system in the surface layer of the Moon under solar radiation. The main character-
istic parameters of the dusty lunar exosphere are determined. The possibility of the existence of nonlinear dust
acoustic mode wave structures is shown. The fields of existence and the basic parameters of dust acoustic solitons in
the surface layer of the exosphere of the Moon are found.

Work performed under the Program number 5 for Basic Research Department of Earth RAS; the Program num-
ber 22 of the Presidium of RAS “Fundamental Problems of research and exploration of the Solar System”; Program
of the Council for Grants of the President of the Russian Federation (project number N HIII-203.2012.5) for support
of leading scientific schools; Program RFBR, project number N 12-02-00270-a; Grant of the President of the Rus-
sian Federation for support of young russian scientists (grant number N MK-3764.2013.2).TIM is also supported by
the Dynasty Foundation.

MO/JIEJIMPOBAHUE BHE3AITHBIX ®A30BbIX AHOMAJIMA OHY-CUT' HAJIOB
ITPU PETUCTPAIIMU B SIKYTCKE

B.U. Ko3nos, P.P. Kapumos, A.A. Kopcakos

HHcTuTyT KOcMOodm3nyeckux nccnenosanuii u asponomun uM. 10.I'. ladepa CO PAH, Sxytck, Poccust
korsakov84 @yandex.ru

SIMULATION OF SUDDEN PHASE ANOMALIES OF VLF SIGNALS REGISTRATED IN YAKUTSK
V.I. Kozlov, R.R. Karimov, A.A. Korsakov
Yu.G. Shafer Institute of Cosmophysical Research and Aeronomy SB RAS, Yakutsk, Russia

3aBucuMOCTh BHE3amHBIX (Pa3oBeix aHomanwii (BOA) pamnocuraanoB OHY (3-30 kI['1) oT moToKa peHTTeHOB-
CKOI'O M3JIYy4Y€HHA U OT 3CHUTHOI'O yrjia COJ'IHL[a OITUCBIBACTCA BBIPAKCHUEM

¢=BlgP+ClgcosX + A, @)

re ¢ — Bapuanus (aspl CUTHaA, IPUBEACHHAS K SAMHUIE TPOTSHKEHHOCTH TPAcCHl [rpamgyc/MM]; P — MOTOK U3My-
yennst ConHua B auanasone 1-8 A [Br/m?]; cosX — YCPETHEHHOE BJIOJIb TPACChl PACIIPOCTPAHEHUS 3HAYCHHE KOCH-
Hyca 3eanTHoOro yria ComHma. PaccmarpuBarotes 3apeructpupoBansbie B Skytcke BOA curnamos cranmmii Kpac-
Hozxap u HoBocubupck (14.9 xI'r) oTaensHO [Uist JISTHUX M 3MMHHX JTHEBHBIX yciioBuii. [loporoBasi uyBcTBHUTEINb-
HOCcTh BDA 10 motoky P cimabo 3aBucHut ot ce3oHa. BOA mpu pukcrupoBanHbix P 1 X OT JieTa K 3UMe Ha Tpacce
HoBocubupck—Skyrck yBennumBaroTcs, 3aBucumMoctb BOA ot cosX oryernuseit nerom. Ha tpacce KpacHomap—
Sxyrck BOA oT4eTnnBO 3aBUCAT OT cosX 3MMOM, UTO CBS3aHO C OOJIBILIEH MPOTSHKEHHOCTHIO TPACCHI IO AOJITOTE U
pacrnonoxeHueM B Oonee BbICOKHX mupoTax. [lomydeHHbIe pe3ynbTaTsl OyqyT MCIONB30BAHbI B OLEHKE MapaMeT-
POB MOHOC(EPEHI.

The sudden phase anomalies (SPA) of radiosignals VLF (3-30 kHz) dependence from X-ray flux and solar ze-
nith angle is described by the expression:

¢=BIgP+ClgcosX + A, 1)

where ¢ — a signal phase variation, reduced to a unit length of the path [degree/Mm]; P — a solar radiation (1-8 A)
flux [W/m?]; cosX — averaged along the propagation path cosine of the solar zenith angle. Registered in Yakutsk
SPA signal of stations Krasnodar and Novosibirsk (14.9 kHz) separately for summer and winter daytime conditions
are considered. The threshold sensitivity of the SPA by the flux P is weakly dependent on the season. The SPA val-
ue for fixed P and X from summer to winter on the path Novosibirsk-Yakutsk increases, the SPA dependence from
cosX more distinct in the summer. On the Krasnodar—Yakutsk SPA clearly depends on cosX in winter, due to the
greater interval of the longitude and the path crosses higher latitudes. SPA results will be used to estimation iono-
sphere parameters.
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TEHEPAIIUA JIPEH®OBO-KOMIIPECCUOHHBIX BOJIH YACTUIIAMHU .
C HTHBEPCHBIM PACITIPEJIEJIEHUEM YACTHUII 110 SHEPT'UHA B MATHUTOC®EPHOMU IVIABME

I.B. Kocrapes, JI.1O. Kimmymkun, II.H. Marep

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

DRIFT-COMPRESSIONAL MODES GENERATED BY INVERTED PLASMA DISTRIBUTIONS
IN THE MAGNETOSPHERE

D.V. Kostarev, D.Y. Klimushkin, P.N. Mager
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

B mannOi#1 paboTe OblIa H3y4eHa MPOIOIBHASI CTPYKTYpa Ipei(hoBO-KOMIIPECCHOHHBIX MOJ] i COOTBETCTBYIOIIAS
HEYCTOMYHMBOCTh IJIa3Mbl B PAMKaX T'MPOKHMHETHKH B aKCHAJIbHO-CHMMETPUYHOW MOJENIM MarHutocdepsl ¢ u30-
TpomHO# 1a3moii. [lpeamnonaraeTcs, 9To miIa3mMa COCTOUT B OCHOBHOM M3 XOJIOJHBIX YaCTHII C IIPUMECHIO0 TOPSTINX
MIPOTOHOB C MHBEPCHBIM pacipeliejeHneM 1o 3Heprud. KoMIpecCHOHHBI pe30HaHC B TaKOW IJia3Me BO3HUKAET,
KOT'Jla 4aCTOTa BOJHBI PaBHA COOCTBEHHOM 4acTOTe Ipei(hOBO-KOMITPECCHOHHON MOJIbI. [TpH TakoM pe3oHaHCe BOJI-
Ha y3KO JIOKAJIM30BaHa BAOJIb MATHUTHOTO IMOJI B OKPECTHOCTH dKBaTopa. HeyCcTOWYMBOCTh BOZHUKAET, KOTJA CKO-
pOCTh TUaMarHUTHOTO npelda, 00yCIOBICHHAS PagualbHBIM TPAJUCHTOM TEMIIEPATyphl, MEHBIIE, YeM CKOPOCTh
MarHUTHOTO npetia, Wik MpOTHBOIOI0XKHA 110 HarpapieHu0. Kpome Toro, uem Ooliee y3Kkoe WHBEPCHOE pacmpe-
JACJIICHUC, TEM 6OJ1bLlIe HHKPEMCHT HGyCTOﬁ‘IHBOCTM 1 MCHbIIIas1 BEJIIMYHUHA B (OTHO[IJGHI/le IIJIa3MEHHOI'O NaBJICHUA K
MarHUTHOMY) HeOOXOFMa JIIsi BOSHUKHOBCHUS HEYCTONYHNBOCTH.

In this work we have studied field-aligned structure of the drift-compressional modes and the corresponding
plasma instability in a gyrokinetic framework in the axisymmetric model of the magnetosphere with isotropic plas-
ma. The plasma is assumed to be composition of core cold particles and an admixture of hot protons, with the distri-
bution of hot protons is inverted. In such plasma there is a compressional resonance when the wave frequency is
equal to an eigenfrequency of the drift-compressional mode. In this resonance the wave is narrowly localized along
the field line at the equator. The plasma instability occurs when the temperature diamagnetic drift velocity is less
than the magnetic drift velocity or opposite in direction. Moreover, the narrower the inverted distribution, the higher
the instability growth rate and the smaller the value of B (the plasma to magnetic pressure ratio) required for the
instability to occur.

HCCIEJOBAHUE AKTUBHOCTH CPEJHEMACIITABHBIX HOHOC®EPHBIX BO3MYIIEHUI
BBJIN3U 30HbI JEUCTBUS 3EMJIETPSICEHUS 11 MAPTA 2011 r. B AITOHUH ITO JAHHBIM GPS

'E.C. KpynoBuy, ’C.B. BoeiikoB

1I/IpKyTCKI/Iﬁ rocynapcTBeHHbIH yHUBepcUTET, MpkyTck, Poccus
*UucTuTyT conHedHo-3eMHoi (usikn CO PAH, Mpkytck, Poccrs
purson@mail.ru

STUDY OF ACTIVITY OF THE MEDIUM-SCALE IONOSPHERIC DISTURBANCES NEAR
THE EARTHQUAKE ON MARCH 11, 2011 IN JAPAN, USING GPS

'E.S. Krupovich, *S.V. Voeykov

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

B pabote uccienyoTcs AByMEpHbIE NPOCTPAHCTBEHHBIE paCIpeAeIeHUss WHTEHCHBHOCTH BapWalWil MOJIHOTO
anektpoHHoro conepxkanus (I19C), ordunpTpoBaHHBIX B Iuana3oHe nepruonos 2—20 MuH, 1O AaHHBIM MHPOBOH
cery npueMHrKoB GPS. B kauecTBe MHTEHCMBHOCTH MCIOJB30BaIach orubaromast Bapuanust. OCHOBHAS LIENb — TOUCK
UCTOYHMKOB Bo3MymieHUH [1DC B mupokoM peruoHe BOKpyYT 30HbI feiicTBus 3emnerpsicenus 11 mapra 2011 r. B Ano-
HHUHW JJI TOTO, YTOOBI BBIIBUTH KaK MOXKHO OOJIBIIIE COIMYTCTBYIOIIMX HMOHOC(HEPHBIX BO3MYIIECHHH, KOTOPBIE MOTYT
MCKa3UTh OOIIyI0 HaOJ0AaeMyI0 KapTHHY OTKJIMKa HOHOC(EpH! Ha 3eMieTpsceHre. Ecim MCTOYHMKHM COOTBETCT-
BYIOIIMX BO3MYILEHHI HAXOAATCA B IPEJEIax UCCIELyeMOro pETHOHA U BOJIIM3H OT KaKOro-JIM0O JTyda «IIPHEMHHK —
NC3 GPS», To ouarn yBenuueHus MHTeHCHBHOCTH Bapuanuil [I9C u OyayT 3TUMH HCTOYHMKaMH. B oTimuue ot
KapTUPOBaHUs BapHalLUii, 0TOOpa)XeHHE B IPOCTPAHCTBE MX MHTEHCUBHOCTH IO3BOJISIET UCKATh NCTOUYHUKH BO3MY-
IIEHUH B palioHax ¢ pa3lIn4yHOM IIIOTHOCTHIO MpueMHuKoB GPS.

We study 2D spatial distributions of the intensity variations of the total electron content (TEC), filtered in the
period range of 2-20 min, according to the global network of receivers GPS. As the intensity we used envelope of
the variations. The main goal - finding sources of TEC disturbances in the wide region around the earthquake on
March 11, 2011 in Japan to reveal as much as possible related ionospheric disturbances that might distort the overall
picture of observed ionospheric response to the earthquake. If the sources of the disturbances are within the study
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area and in the vicinity of a beam ‘“receiver-satellite GPS” then the centers of increasing of the TEC variation
intensity are these very sources. The mapping of TEC variation intensity in contrast to the mapping of variations
allow to look for sources of disturbances in areas with different density of GPS receivers.

BJUSIHUE TEOMETPUU 'HCC-PAIMO30HIUPOBAHUS HA AMILUIATYIY BAPUALIMM IT3C
'E.C. KpynoBuy, 2C.B. Boeiikos, 'B.H. Ocunuyk

II/IpKyTCKI/Iﬁ rocyAapcTBeHHbIN yHuBepcuTeT, MpkyTck, Poccus
*MHcTHTyT conHedro-3eMHoi dusukin CO PAH, MpkyTck, Pocens
purson@mail.ru

THE INFLUENCE OF THE GEOMETRY OF GNSS RADIOSOUNDING
ON THE AMPLITUDE OF TEC VARIATIONS

'E.S. Krupovich, *S.V. Voeykov, 'V.N. Osipchuk

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

B pabore nccnenyercs 3aBUCUMOCTh MHTEHCHMBHOCTH 2—10-MHHYTHBIX BapHalMid IOJHOTO 3JIEKTPOHHOIO CO-
nepxanus (I19C), momyYeHHBIX IO JAHHBIM [I00ATBHBIX HABUTAIlIMOHHBIX cyTHHKOBBIX cucteM (THCC), ot yrios
HA CIIYTHHUKH. 3aBUCHMOCTH OT YTJIOB Ha CIyTHHK a0coitoTHOrO 3HadeHus: [19C oOmen3BecTHa U CBsA3aHA C Pa3iii-
YheM B TOJIIMHE MOHOCQEPHI, MepecekacMOl paJioydoM NP pa3nudHbIX yriaax. OpHako ¢ Bapuanusmu [19C
moT00HOM SICHOCTH HEeT. MeXly TeM 3HaHUE TaKOH 3aBHCUMOCTH MOTJIO ObI IOMOYb B ITOMCKE M MCCIICJOBAHUH OT-
kiukoB [19C Ha pa3nuuHble BO3MYIIEeHU. B Hameit paboTe MBI IPOBENN UCCIIEAOBAaHIE HHTCHCHBHOCTH BapHAaLlnit
[I2C B mnamazone nmeproaoB 2—10 MUH B 3aBUCHMOCTH OT yTJIa MeCTa M a3uMyTa Ha ciryTHukd GPS mis upkyTckoit
craanun IRKT 3a 2006 r. /lnana3on nepromoB OblT BEIOpaH Kak HanOoJIee 4acTO MCIOIB3yEeMbIH ISl TIOMCKA OT-
KITUKOB Ha 3€MJICTPSCEHHSI, 3aIlyCKA KOCMUYECKHX aIapaToB U T. 1.

We study the dependence of the 2—10 minute variations in the total electron content (TEC), obtained with the
Global Navigation Satellite Systems (GNSS), on the angles to the satellites. Dependence of the absolute value of the
TEC on the angles to the satellites is well known and is due to difference in the thickness of the ionosphere for the
radio beams intersected it at various angles. However, there is no such clarity with the TEC variations. Meanwhile
knowing this relationship could help in the search and study of TEC responses to various disturbances. In our work,
we investigated the intensity of TEC variations in the period range 2—10 minutes, depending on the elevation and
azimuth to the GPS satellites for Irkutsk station IRKT for 2006. The period range was chosen as the most frequently
used to search for responses to such disturbances as earthquakes, spacecraft launches, etc.

NCITIOJIb3OBAHUE JAHHBIX /IBYX BJIM3KO PACIIOJIO’KEHHBIX HOHO30HI0OB
IIPU JUATHOCTHUKE NEPEMEINAIOINUXCSA HOHOC®EPHBIX BOSMYILIEHNHU

O.A. Jlapwonnn, B.U. Kypkun, A.B. IlognecHsli

HuctutyT comaeuno-3emuon pusuku CO PAH, Upkyrck, Poccust
laroleg@inbox.ru

USING DATA FROM TWO CLOSELY-SPACED IONOSONDES
FOR DIAGNOSTICS OF TRAVELLING IONOSPHERIC DISTURBANCES

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

Jlyis ompeneneHus MOJIHOTO BEKTOpa CKOPOCTH MepeMeliatonuxcst noHochepHbix Bo3myinenuit ([TMB) omnoro
paaropU3NIECKOT0 HHCTPYMEHTA MOXET OBITh HEIOCTaTOYHO, MIOCKOJBKY B 3TOM CIIydae OMpPEIeNUTh a3UMyTallb-
HBIM YTOJI MPUXO/a PAJAMOBOJIHEI HE BCET/Ia MOKHO Ja)Ke€ KOCBEHHBIMU METOJIaMU (TPEANoaratoTcs SKCIIePUMEHTHI,
T/ie IpsSIMOE U3MEPEHHE YIIIOB MPUX0/a paIuoCUTHaNa HelocTynHo). bomee 3¢ dexTnBHEIM 1 HHYOPMATHBHBIM OKa-
3bIBAE€TCS COBMECTHOE MCIIOIb30BAHHE HECKOJIBKMX HOHO30HIOB.

B pabote mpencraBneHa METOIMKa HCCiIeqoBaHUS XapakrepucTuk [1MB mo JaHHBIM OBYX MOHO30HIOB BEPTH-
kajgpHOrO (B3) U cnadonaknonnoro 3ouaupoBanus (CH3) B ycioBusx, korna noHO30H B3 pacnosiokeH Ha OJHOM
13 KOHLIOB paauoTpaccel noHo3oHaa CH3 (myuna tpaccesl cocrapusieT 120 km). CKBaXHOCTh NOJTYyUYEHUSI HOHOTPaMM
Ha KaXIOM HMOHO30HJE cocTaBisia | MuH. B paMkax JaHHOTO 3KCIEpUMEHTa TUIMMYHOW ObIIa CHTyamus, KOrna
MTOCIICIOBATEIIPHOCTh HOHOTPAMM C XapaKTEPHBIMHA KOPOTKOXKHUBYIIIMMHU CEPIIOOOPA3HBIMU 0COOCHHOCTSAMH (KOTO-
pBIe HE SBISIIOTCS CIIEAaMU OTPaXXCHUS OT PEryJAPHBIX MOHOC(EPHBIX CIIOEB, a CBS3aHbI ¢ mpoxoxkaeHuem [1MB),
MoJiy4aemasi Ha OJIHOM U3 MOHO30H/IOB, [IOBTOPSIETCS C OINpENeICHHON 3a1ePKKOM M0 BpeMEeHU (HECKOJIbKO MUHYT)
Ha BTOPOM MOHO30HJI€. DTO JIa€T OCHOBAHHWE I0JIaraTh, YTO JaHHBIE OCOOCHHOCTH CBSI3aHBI C OJHUM M TEM e BO3-
myuieHneM. Hannuue 1ByX HE3aBUCUMBIX IPOCTPAHCTBEHHO-PA3HECEHHBIX MHCTPYMEHTOB MIO3BOJIIET BOCCTAHOBUTH
JIOTIOJIHUTEIbHBIE AETAIU IPOCTPAHCTBEHHO-BpEMEHHOM CTpyKTYyphI [IMB.
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To determine the full vector of TID velocity, we usually need more than one radiophysical instrument, otherwise
it is not always possible to determine an azimuth angle of arrival even through the use of indirect methods (experi-
ments are planned in which angles of arrival cannot be measured directly). The use of several ionosondes at a time
proves to be more effective and informative.

This paper presents a method for examining characteristics of traveling ionospheric disturbances (TID) based on
data from ionosondes of vertical ionospheric sounding (VIS) and oblique ionospheric sounding over short paths
(OIS) with the VIS ionosonde being at one of the ends of the OIS path 120 km long. Ionograms were obtained by
the ionosondes at 1-minute intervals. It was typical in the experiment that a sequence of ionograms with characteris-
tic cusp-like features (due to the passage of TID) obtained by one of the ionosondes was obtained by the second ionos-
onde with a certain time delay (several minutes). The two independent instruments in use minimize ambiguity in recon-
structing the space-time TID structure.

CIHEKTP BAPUALIUN I'TOBAJIBHOT'O U PETUOHAJIBHOI'O DJIEKTPOHHOI'O COIEPKAHUS
L ZQ.A. JloryTko, 1.210.B. SIciokeBnu

'MpkyTckuii rocy napcTBeHHsIi yausepeuter, UpkyTck, Poccns
*UucTuTyT conHedno-3eMHoi (usukn CO PAH, MpkyTck, Poccus
dlogutko @gmail.com

SPECTRUM OF GLOBAL AND REGIONAL ELECTRON CONTENT VARIATIONS
2p.A. Logutko, "*Yu.V. Yasyukevich

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

Ha o0myro quHamMHMKy COCTOSHMS MOHOC(EPHOM IUIa3Mbl BIMSIET MHOXECTBO IPOLECCOB PA3IMYHON IPHUPOIBI
(yturocdepHsIx, mporeccoB Ha CoJHIIE, TEXHOI'€HHBIX M T. A.). J11 XapakTepUCTUKH 00IIEro CoCTOSHHS HOHOC(EPHI
CYIIECTBYIOT Takue mapameTpsl, kak rinodanpHoe (I'IC) u pernonansHoe (POC) anexTponHOE comepikanue. JnHa-
MHYECKHE CIIEKTPHI MO3BOJLIIOT aHAIM3UPOBATh BIUSHHUE pa3nudHbIX mporeccoB Ha ['DC u POC. [Ins momydeHus
TUHAMAYECKHUX CIIEKTPOB OBUIH pa3paboTaHbI aTOPUTM H MIporpaMMHoOe odecniedeHre. Oco0oe BHUMaHUE TP aHa-
nu3e ObUIO YJIeJICHO TOJIOBBIM, MONYroAoBbIM U 27-aHeBHbIM BapuaiusM ['DC u POC. Padora BbinosHeHa npu Gu-
HaHcoBoM nogaepxke PODU (Ne 12-05-33032_mon_a_sexn, Ne 12-05-31279_mon_a), a Takxke rpanrta [Ipe3unenta
PO Ne MK-3771.2013.5.

Many processes of different physical nature (lithospheric, the processes on the Sun, technological, etc.) affect the
general dynamics of the ionospheric plasma state. To characterize the general state of the Earth—ionosphere there are
parameters called the global (GEC) and regional (REC) electron contents. Dynamic spectra allow analyzing the im-
pact of various processes on the GEC and REC. We developed an algorithm and software for the dynamic spectra
calculation. Special attention was paid to the annual, semi-annual and 27-day GEC and REC variations. The study
was partially supported by RFBR (under grant N 12-05-33032 a and N 12-05-31279 a), and by the Russian Federa-
tion President Grant N MK-3771.2013.5.

TEILIOBBIE ITPOIIECCHI B TEOKOCMHUYECKOMH IIJIA3ME
BO BPEMSI MATHUTHOM BYPH 5-6 ABI'YCTA 2011 .

M.B. JIameHko

Wncruryt nonochepst HAH 1 MOH Vkpaunsl, XappkoB, YkpanHa
mlyashenko@ya.ru

THERMAL PROCESSES IN THE GEOSPACE PLASMA DURING
AUGUST 5-6, 2011 MAGNETIC STORM

M.V. Lyashenko
Institute of Ionosphere NAS and MES of Ukraine, Kharkiv, Ukraine

[TpencraBieHsl pe3ynbTaThl MOACIMPOBAHUS BapHAalMK MapaMeTpPOB TEIUIOBBIX MPOIECCOB B I€OKOCMOCE
HaJ YKpauHOW BO BpeMsi MarHUTHO# Oypu 5-6 aBrycra 2011 r. BHe3anHoe Havaao MarHUTHOH OypH MMEIo
Mecto 5 aBrycta 2011 r. B 19:03 UT. MakcumanbHoe oTkIIoHeHUE Dg-uHIekca coctabisio —113 uTn, 3HaueHue
NJIAHETAPHOTO K -MHJIEKCA COCTABIIAIO 8—, MHAEKC aBPOPANbHOM aKTUBHOCTH AE,,=1741 HTn.

Jlnda pacueToB mapaMeTpoB TEIIOBBIX MIPOLECCOB HCIIOJIb30BaHbI KCIIEPUMEHTaNbHbIE AaHHbIE (N, T¢, T}), moiy-
YEHHbIE HAa XapbKOBCKOM paiape HEKOTEPEHTHOTO PaCcCEsHUsl.
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Bo Bpewms rnmaBHO# (ha3pl MarHuTHOH Oypu (6 aBrycra 2011 r.) mMenn MecTo yMEHBIIEHHE BEIIMIUHBI SHEPTUH,
repe/iaBaeMoii AIEKTPOHHOMY ra3y, Ha 15-27 % u yBenunueHue IUIOTHOCTH IOTOKA TeIlia, MEPEeHOCHMOTO 3JIEKTPO-
HaMu M3 Tu1a3mocgepsl B noHocdepy, Ha 25-76 % B auanazone Boicot 200-300 kM.

The modeling results of thermal process parameter variations in geospace over Ukraine during August 5-6, 2011
magnetic storm are presented. The sudden commencement of the magnetic storm took place on August 5, 2011 at
19:03 UT. The maximum deviation of Dy-index was —113 nT, the planetary K,-index value was 8-, auroral activity
index AE,,=1741 nT.

The experimental data (N, T, T;) obtained by the Kharkiv incoherent scatter radar were used for the calculation
of the thermal process parameters.

During the main phase of the magnetic storm (August 6, 2011) occurred decrease in the energy value transferred
to the electron gas by 15-27 % and increase in the heat flux density carried by electrons from the plasmasphere into
the ionosphere by 25-76 % in the altitude range 200-300 km.

YCTPAHEHHUE UMITYJIbCHbBIX IIOMEX
N3 JAHHBIX HPKYTCKOI'O PAJAPA HEKOT'EPEHTHOI'O PACCESIHUSA

P.B. Bacuianes, JI.A. Makoron, A.A. Illepdaxos, C.C. AincaTkuH

HuctutyT conmneuno-3emuoit pusuku CO PAH, Upkyrck, Poccust
banxamer @iszf.irk.ru

EDITING OF BURST NOISE FROM DATA OF THE IRKUTSK INCOHERENT SCATTERING RADAR

R.V. Vasilyev, D.A. Makogon, A.A. Shcherbakov, S.S. Alsatkin
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

CymiecTBYIOIINI B CHCTEME HAKOIUIEHHS JaHHBIX aIrOPUTM (UIBTPALMM HUMITYJIbCHBIX CIYTHHKOBBIX IOMEX
Upkytckoro panapa HexkorepentHoro paccestausi (MPHP) pabotaer HeadphekTHBHO [Tl MMITYJIbCHBIX ITOMEX MTPOM3-
BOJIBHOH JUTMTENBHOCTH. B CBSI3M ¢ 3TUM OblIa co37aHa IporpaMMa, peHa3HaueHHas Uil (QWIbTpalii UMITYJIbC-
HBIX TIomMex B naHHbIX IPHP. B mporpamme ucnonb3yercst MeTo.1 OPOroBoii (GMIbTpaliuy C aBTOMATHYECKUM BbI-
6opom mopora. Beibop mopora ocymecTBisieTcst Ipy MOMOIIN aHaiu3a (OPMbI CTATHCTHUYECKHUX DPaCTIpeleeHNI
n3MepsieMbIX BennuuH. [Ipy moMonm co3gaHHOM mporpaMMbl 00paOOTaHbI Pe3yJIbTaThl MECSIYHON paboTHI panapa,
TIPH 3TOM TIOTEPS TTOJIE3HOH HHPOpManuu He npeBbimaet 10 %.

Existent filtering algorithm of satellite burst noise in system of data accumulation of Irkutsk Incoherent Scatter-
ing radar (IISR) work ineffectively for impulse burst with random duration. In connection with this problem the
program for impulse filtering data of IISR was developed. The program uses the method of threshold filtration with
autoranging of threshold. The threshold selection is carried out by analyzing the form of statistical distribution of
measurable values. By means of this program the result of monthly radar work was processed; the relevant data loss
is less then 10 %.

CBbOHU COIMTPOBOXKIEHMUS ®A3bl CUT'HAJIA I'VIOBAJIBHBIX HABUT'AITMOHHBIX
CIIYTHUKOBBIX CUCTEM B YCJIOBUAX MAKCUMYMA
24-ro IIUKJIA COJTHEYHOM AKTUBHOCTH

TALIL MakcHKOB, L210.B. SlcrokeBn4, %3B.B. JleMbsiHOB

'MpkyTckuii rocynapcTBenHslii yrusepcutet, UpkyTck, Poccus
"MucruryT connedno-3emHoii pusuxu CO PAH, Upkyrek, Pocens
3I/IpKyTCKI«n?I rOCyJapCTBEHHBIN yHUBEpCUTET IyTeil coobuienus, UpkyTck, Poccus
79293 @mail.ru

LOSSES OF PHASE LOCK OF GLOBAL POSITIONING SYSTEMS SIGNAL UNDER
THE 24™ SOLAR MAXIMUM

'A.P. Maksikov, "?Y.V. Yasyukevich, *V.V. Demyanov

"rkutsk State University, Irkutsk, Russia
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia
3rkutsk State Railway University, Irkutsk, Russia

Panee OBIJIO YCTAHOBJIEHO, YTO MPHU MPOXO0XKACHUN CUTHAIOB TJ100ANIbHBIX HABHTAIHOHHBIX CITyTHHKOBBIX CHC-
TEM 4epe3 BO3MYIIEHHYIO HOHOc(hepy, a TakKe BCIEACTBUE NEHCTBUSA MPsSMOro paavonsinydeHus CoJHIA MOTYT
PErUCTPUPOBATLCSA 3HAUMTENBHBIE COOM COMPOBOXKAeHUS (ha3wl curHama. Hamu pa3pa®oTaHO HOBOE MpOTrpaMMHOE
obecrieueHue Il HEITOCPEICTBEHHOTO aHaJIM3a UCXOHBIX JJAHHBIX, NMPEACTaBIsIeMbIX B (hopmare Rinex, ¢ nmpusie-
YeHHeM WH(QOPMALKU O MPOCTPAHCTBEHHOH T€OMETPHH Jyda «CIIyTHHK—TIPHEMHHK». B 1MOKIaze mpeacTaBiIeHBI
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JIAaHHBIE 10 MHTEHCHBHOCTH ()a30BbIX COOCB BO BpPEMsI COJIHEUHBIX BCIIBIIIEK TEKYLIEro 24-ro IHMKIAa COJHEYHOH
AKTHBHOCTH.

Pabota BrnonHeHa npu punancoBoit nopuepxkke PODU (Ne 12-05-33032_mon_a_sex, Ne 12-05-31279_moin_a), a
taroke rpanTa [Ipesunenra PO Ne MK-3771.2013.5.

Previously, it was found that under propagating the global navigation satellite systems signals through the dis-
turbed ionosphere, as well as due to the direct action of the solar radio emission, numerous losses-of-phaselock can
register. We have developed software for the direct analyzing the GPS/GLONASS data in the Rinex format and
information on the spatial geometry of the line-of-sight “satellite-receiver”. The report presents data on the intensity
of phase slips during solar flares of the current 24th solar cycle.

The study was partially supported by RFBR (N 12-05-33032 a and N 12-05-31279 a), and by the Russian Fed-
eration President Grant N MK-3771.2013.5.

HCCJIEJOBAHUE MNPOTHBIX U TOJIIOTHBIX OCOBEHHOCTEM BOJTHOBBIX
BO3MYUWEHNU B HOHOC®EPE, TEHEPUPYEMbBIX COJIHEYHBIM TEPMUHATOPOM

ILJI. MaaskoBa, UK. Enemckuii, }O.B. SIcrokeBunu, C.B. BoeiikoB

WucturyT conmneyno-3emuoit pmsuku CO PAH, Upkyrck, Poccust
polinas-malinas @yandex.ru

STUDYING THE LATITUDINAL AND LONGITUDINAL FEATURES
OF THE WAVE DISTURBANCES GENERATED BY SOLAR TERMINATOR

P.L. Malkova, LK. Edemskiy, Y.V. Yasyukevich, S.V. Voeykov
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

B pesynbrare 6osiee paHHUX HCCIEIOBaHUK OBUIO YCTaHOBIJIEHO, 4TO coiHeuHblld TepmuHarop (CT) renepupyer
BOJIHOBBIE BO3MYILEHHSI B MOHOC(]EpE, MPOSBISIONINECS B BHJe BOJHOBBIX maketoB (BIT) B Bapmanmsx mosiHOTO
anextpoHHoro coxepxkanus (II19C). B Hacrosmeit padore npeacTasiens! pesynsratsl Habmonenus BIT B [19C Han
Cesepnoit (30-50° N, 225-300° E) u FOxmnoit (10° N — 40° S, 250-350° E) Amepukamu. J{j1s1 pa3iauuHbIX MWHAPOT-
HBIX PETHMOHOB IPUBE/IEHBI IINPOTHBIC U CE30HHBIE OCOOEHHOCTH PEruCTpaluyl BOJIHOBBIX BO3MYILEHHH, T€HEPH-
pyemeix CT. ITomydeno, uro Ha Teppuropuu CIHIA Bpemst permctpanun BII xopomio coriacyercs co BpeMeHEM
npoxoxaeHns CT B MarHuToconpspkeHHOM 001acTy 171 Becex pernoHoB. it Tepputopun bpaswmun sBHOTO coria-
COBaHUA HE HAOIIOHAETCS.

Pabota BeimonHeHa npu ¢puHaHcoBOH mopnepkke PODU (Ne 12-05-33032_moi_a_sen u 12-05-31069_mon_a),
a Taxxe rpanrta [Ipesunenra PO MK-3771.2013.5.

Researches showed that the solar terminator (ST) generated wave disturbances in the ionosphere. These distur-
bances have a form of wave packets, which are recorded in variations of the total electron content (TEC). We present
the results of TEC wave packet observations over territory of North (30-50° N, 225-300° E) and South (10° N —40° S,
250-350° E) America. We analyzed the latitudinal and seasonal features of wave disturbances generated by ST. The
distributions, calculated from North American data, showed that time of wave packet recording agree with a mo-
ment of ST passage in magneto-conjugate regions. For the Brazil region such agreement wasn't observed.

The study was partially supported by RFBR (under grant N 12-05-33032 a and 12-05-31069), and by the Rus-
sian Federation President Grant N MK-3771.2013.5.

HAPAMETPBI TPABUTAIIMOHHBIX BOJIH B CPEJHEINIMPOTHON NOHOC®EPE
BBJIN31 OCEHHEI'O PABHOJAEHCTBUS

'A.0. MamenoB, >C.B. ITanacenko

'HauuoHnanpHblil TeXHMUECKHIl YHHBEPCHTET «XapbKOBCKHI II0THTEXHUYECKUIT HHCTHTYT», XapbKoB, YKpaHHA
2I/IHCTI/ITyT noHocepsr HAH 1 MOH VYxkpaunsl, XapekoB, YkpanHa
mamedov-master @yandex.ru, iion @kpi.kharkov.ua

PARAMETERS OF GRAVITY WAVES IN THE MIDLATITUDE IONOSPHERE
NEAR AUTUMN EQUINOX

'A.0. Mamedov, S.V. Panasenko

'National Technical University “Kharkiv Polytechnic Institute”, Kharkiv, Ukraine
“Institute of ionosphere of NAS and MES of Ukraine, Kharkiv, Ukraine

Lenbio pabOTHI SBJISIETCSI ONpPEAEICHHE TapaMETPOB BOJHOBBIX IMPOLIECCOB B CPEIHEUIMPOTHON HOHOChEpe ¢
MOMOIIBI0 METO/Ia HEKOTEPEHTHOI'0 PACCesHUsI. DKCIIEPUMEHTAIbHbIC JAHHBIE [TOJY4YeHbl BOJIN3U OCEHHEr0 PaBHO-
JACHCTBUA B TCUCHUC JIBYX JICT. BrisiBiaeHbl BPEMCHHBIC MHTEPBAJIbl, HA KOTOPbIX MOUTHOCTHh HEKOT'CPCHTHO pacCCesIH-
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HOTO paJWOCUTHAJIA UCTIBITHIBAIA KBa3UTIEpUOANYECKUE Bapyaluu B aAuama3one BeIcoT oT 150 g0 300 kM. C momo-
B0 CTATUCTHYECKOTO aHAJIM3a W MOJIOCOBOH (DMIBTPALMU OLIEHEHBI IapaMeTpsl 3THX Bapuarui. [lokazaHo, 9To
TIEPHUOIbl BOJHOBBIX MPoIeccoB cocTaBisiiin 30—120 MuH, WX JTUTENBHOCTH HE MPEBbIanu 2—6 NepruoioB, a OTHO-
CHUTEJIbHBIE aMIUIUTYIbl OOBIYHO JieKau B mpeaenax 3—15 %. O0HapyxeHo, 4to (a3za KoieOdaHui pacnpocTpaHs-
J1ach cBepXy BHU3. HaOromaeMpie HAMH BO3MYIIEHHS, CKOPEE BCETO, SBISIOTCS MEPEMEIIAIOIIUMUCS HOHOCHEPHBI-
MU BO3MYIICHUSIMH, BEI3BAHHBIMA IPOXO0XKICHUEM BHYTPCHHUX IPAaBUTAIIMOHHBIX BOJH.

This report is aimed to determine parameters of wave disturbances in the midlatitude ionosphere using the inco-
herent scatter technique. The experimental data were acquired during two years near the time of the autumn equi-
nox. The time intervals at which the intensity of incoherent scatter signals varied quasi-periodically in the altitude
range from 150 to 300 km were detected. The parameters of these variations were estimated using statistical analysis
and bandpass filtering. It was shown that wave processes periods were of 30—120 min. there durations did not ex-
ceed of 2—6 periods and relative amplitudes usually ranged from 3 to 15 %. The phase of oscillations was detected to
propagate downwards. The disturbances we observed are most likely traveling ionospheric disturbances caused by
propagation of internal gravity waves.

MMPOCTPAHCTBEHHAS CTPYKTYPA YHY-BOJIH B T'OPSYEM IJIA3SME
C YYETOM ITPUMECH TSXKEJIBIX HOHOB

O.C. Muxaiiaosa, /I[.FO. Kmumymkun, II.H. Marep

Uucrutyt conneuno-3emuoit puszuku CO PAH, Upkytck, Poccust
o_mikhailova@iszf.irk.ru

THE SPATIAL STRUCTURE OF ULF-WAVES IN HOT PLASMA WITH THE ADMIXTURE
OF HEAVY IONS TAKEN INTO ACCOUNT

O. S. Mikhaliova, D.Yu. Klimushkin, P.N. Mager
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

Jlokiaz mocBSIIEeH MCCIENOBaHMIO MPOCTPAHCTBEHHON CTPYKTYpPHI YibTpaHu3Ko4acTOoTHEIX (YHY) koneGanwmit
nuana3ona Pcl (0.1-5 T'n) B ropsiueit miiazme. Ilpu uccnenoBaHuM CTPYKTYphl YUUTBIBAJIACh IPUMECH TSXKENBIX HO-
HOB B I1a3Me. B pabote mosydeHs! 1 nccae10BaHbl YPaBHEHNUS Al adb(BEHOBCKON BOJHBI M OBICTPOTO MAarHUTHO-
TO 3BYKa.

Pabora BemonHsnace npu noxnaepxke IIporpammser Ne 22 Ilpesuguyma PAH, rpantoB POOU Ne 12-02-
00031-a u Ne 12-05-00121-a.

The report is devoted to the spatial structure of ULF (ultra-low frequency) oscillations in the Pcl (0.1-5 Hz)
range. The admixture of heavy ions in plasma is taken into account. The case of hot plasma is considered. The equa-
tions for the Alfven and Fast Magnetic Sound waves were obtained and developed.

The work was supported by Program of the Presidium of the Russian Academy of Sciences N 22, projects N 12-
02-00031-a and N 12-05-00121-a of Russian Foundation for Basic Research.

AHAJIN3 U3MEHEHUM 3JIEKTPOHHOM KOHIEHTPAIIMU B MOHOC®EPE
TP PABOTE HAI'PEBHBIX CTEH/IOB I10 JAHHBIM ITPOI'PAMMHO-AIIITAPATHBIX
KOMIIVIEKCOB PAIMOTOMOI'PA®UU POCTUIPOMETA

J.A. MoaoamoB

Wucruryt npuknaaHoit reodusuku uMm. E.K. ®enoposa, Mocksa, Poccust
Dmich.86 @mail.ru

ANALYSIS OF CHANGES IN THE ELECTRON DENSITY IN THE IONOSPHERE WHEN USING
HEATING FACILITIES ACCORDING TO THE SOFTWARE
AND HARDWARE SYSTEMS HYDROMET RADIO TOMOGRAPHY

D.A. Molodtsov
Fedorov Institute of Applied Geophysics, Moscow, Russia

IIpoBenena mpocTpaHCTBEHHAS! HHTEPIOIIHSA SJIEKTPOHHON KOHIIEHTPAIIMH Ha PAa3JIMYHBIX BBICOTAX, IMOJIyYeH-
HOM mpH paboTe HarpeBHOI'O CTEHAA M0 JaHHBIM IIPOTPAMMHO-aIIapaTHRIX KOMITIEKCOB Pocruapomera.

[TokazaHbl MPOCTPAHCTBEHHO-BPEMEHHBIE NU3MEHEHHS IEKTPOHHON KOHLIEHTPAIUU HA Pa3IMYHBIX BBICOTAX, KO-
TOpPBIE IOMOT'AIOT MOJIYYUTh O0JIee MOTHYI0 HH(POPMAILIMIO O PEaKIMU CPEbl Ha U3JIy4eHHE CTeH/Ia.

[IpencraBneHo cpaBHECHHE U3MCHEHUH ICKTPOHHON KOHIIEHTPAIMH ¢ rpaduKoM paboTHI CTEHA.

Performed spatial interpolation of the electron density at different altitudes, obtained according to the software
and hardware systems Hydrometeorology, when working heating facility.
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Showing the spatio-temporal variations of the electron density at different altitudes, which helps to get more
complete information about the reaction of the radiation environment on the stand.
A comparison of the electron density changes with the schedule of the stand.

BJIMAHUE JUOPPEPEHIIMAJIBHBIX KO/JIOBbIX 3AIEP/KEK
HA OIIPEAEJIEHHUE ABCOJIIOTHOI'O ITOJIHOI'O JIEKTPOHHOI'O COJEPKAHUSA
B NOHOC®EPE 110 JAHHBIM I''IOHACC/GPS

L2A A, MbLILHUKOBA, 1250 B. SIcrokeBuY

'HrcturyT conneuno-semuoit ¢pusukn CO PAH, UpkyTtck, Poccus
2I/IpKyTCKI/Iﬁ rocynapcTBeHHbINH yHUBepcUTET, MpkyTck, Poccus
anna_umnica@mail.ru

IMPACT OF DIFFERENTIAL CODE BIASES ON THE GLONASS/GPS-DETERMINATION
OF ABSOLUTE IONOSPHERIC TOTAL ELECTRON CONTENT

'A.A. Mylnikova, 2Y.V. Yasyukevich

"nstitute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia
Zrkutsk State University, Irkutsk, Russia

[pu ompenenennu abCOTOTHOTO MOIHOTO 3IeKTpoHHOTO coaepkanus (II9C) B moHOChEpe ¢ UCTIOIE30BaHHEM
OJTHOBPEMEHHO KOJOBBIX U (ha30BbIX m3meperuid mo gaHHbiM [ JIOHACC/GPS Bo3HMKaeT cucTeMaTHdecKasl OIIno-
Ka, CBSI3aHHAS C Pa3lIMYMEM BPEMCH MIPOXOXKICHHS CUTHAIOB nruana3oHoB L1 u L2 B pagquo4acTOTHBRIX TPaKTax IpH-
eMHHKa ¥ cryTHHKa (quddepernnansaeie konosbie 3aaepxkkn — JIK3). JIK3 B 1 He mpuBOAAT K OmHOKe ompenere-
aust [19C B 2.8 TECU. B pabote oneHnBaeTcsi BpeMeHHAsI THHAMUKA TIOBECHUS 3TOU MOTPEITHOCTH JJISI HECKOIBKIX
cranimii cetu IGS, pacmonoeHHBIX B pa3HBIX perroHax 3eMud. JIJis OIeHKH HMCIONB30BaHbI JaHHBIE JTa0OpaTopuu
CODG. bruo nonygeno, uro JIK3 mocruraror 17.4 ue (50 TECU) msa xananoB I'JIOHACC-npuemnnkos, 21 uHe (60
TECU) nns xananoB GPS-npuemankos; 24 He (70 TECU) ans xananoB cioytarkoB ['JIOHACC; 10.5 ue (30 TECU)
Juii kaHanoB cryTHHKOB GPS. Tawoke cymiectByer cuctemarndeckoe u3MeHenue JIK3 mns kanano I'JIOHACC u
GPS.

Pa6orta BeimonHeHa npu huHancoBoi noguepxxke POOU (rpant Ne 12-05-33032_mon_a_en) u rpanra [Ipe3u-
nenta Pd Ne MK-3771.2013.5.

When calculating the absolute ionospheric total electron content (TEC) based on pseudorange and phase
GLONASS/GPS measurements, there is a systematic error due to the difference of L1 and L2 signal propagation
time in the satellite and receiver radio path (differential code bias — DCB). 1 ns of DCB results in the 2.8 TECU error. We
estimated DCB time changes using data from several IGS stations located in different regions of the world. We used the
CODG data. Maximal DCB was 17.4 ns (50 TECU) for GLONASS receiver channels, 21 ns (60 TECU) for GPS re-
ceiver channels; 24 ns (70 TECU) for GLONASS satellites channels; 10.5 ns (30 TECU) for GPS satellites chan-
nels. The systematic variation of DCB for GLONASS and GPS channels also exists.

The study was partially supported by RFBR (under grant N 12-05-33032 a), and by the Russian Federation Pres-
ident Grant N MK-3771.2013.5.

OCOBEHHOCTH INIOBEJIEHH A JEKTPOHHOMN KOHIIEHTPAIIAHU B F-OBJACTH
N BHEIHHEU NOHOC®EPE HA CPEJJHUX U HU3KUX IINPOTAX
B IIEPUO/ 22-29 CEHTSABPS 2011 r.

"M.A. Hocukog, “M.B. Kianmenko, *B.B. Kinmenko, °B. Tpyxauk

'Banruiickuii ®DenepanpHblil yHuBepcuTeT uM. M. Kanra, Kanununrpan, Poccus
3amamHoe oteneHne MHCTHTYTa 36MHOTO MarHETH3Ma, HOHOC(HEPHI M PACTIPOCTPAHEHHS PaIHOBOIH
M. H.B. [Tymxosa PAH, Kanuaunrpazn, Poccust
*UncrutyT dusuk armocepsr, [para, Yemckas PecryGinka
igor.nosikov@gmail.com

FEATURES OF THE ELECTRON DENSITY BEHAVIOR IN THE F-REGION AND OUTER
IONOSPHERE IN THE MIDDLE AND LOW LATITUDES DURING 22-29 SEPTEMBER 2011

"L.A. Nosikov, ML.V. Klimenko, >V.V. Klimenko, *V. Truhlik

'1. Kant Baltic Federal University, Kaliningrad, Russia
*West Department of Pushkov Institute of Terrestrial Magnetism, Ionosphere and Radio Wave Propagation RAS,
Kaliningrad, Russia
3Institute of Atmospheric Physics, Prague, Czech Republic

51



BHIDD-2013. Cexyusa B. Puzuxa 0Ko103eMHO20 KOCMULECKO20 NPOCTNPAHCMEA

[IpencraBneH aHaTN3 JaHHBIX Ha3€MHBIX U CIIyTHHUKOBBIX HAOJIOJCHUH HOHOC(HEPHBIX MapaMEeTPOB Ha CPEAHUX
Y HU3KHX IIHPOTAaX B CIOKOHHBIX YCIIOBHSIX M BO BpEMS T€OMarHUTHOW Oypu B mepmon 22-29 cenrsops 2011 r.
OcyiectieHa oneHka Bkiana nonocdeps! u miazmochepsl B TEC ¢ ncronp3oBaHreM BepTHKaIbHBIX Npoduieit
N,, nonydennbix mo nanHeiM PHP B Jicamarca, u nanueix GPS TEC. [lanHble HaOMIOACHUN CPAaBHUBAIOTCS C Pe-
3yJIbTaTAMH PACYETOB, MOIYYCHHBIMU C Hcoib3oBanueM Moxaean ['CM TUIIL. BeiieneHbl OCHOBHBIE OCOOCHHOCTH
noBezieHust N, U, B yacTHOCTH, F3-ciios B skBaTopuansHOi MoHocdepe. CaenaH BBIBOJA O COTJIACHH PE3YJIbTaTOB
MOJICIBHEIX PAcyeTOB C JAHHBIMH HAOIIOJCHUN W 00 OTKJIMKE IapaMeTpOB 3KBATOPUAILHOW M CPEIHEIIMPOTHOMN
noHoc(epsl Ha TEOMarHUTHYIO Oypro.

Pabora BrimoHEeHa pu puHAHCOBOM moaaepskke rpanTa PODU No 12-05-31217 u [Iporpammer Ne 22 PAH.

This paper presents an analysis of ground-based and satellite observations of ionospheric parameters in the mid-
dle and low latitudes during quiet and storm-time geomagnetic conditions on 22-29 September 2011. We evaluated
the contribution of the ionosphere and plasmasphere into TEC using Ne vertical profiles obtained using Jicamarca
ISR and GPS TEC data. These observation data are compared with the calculation results obtained using GSM TIP
model. We have identified the main features of the Ne behavior and, in particular, F3-layer in the equatorial iono-
sphere. It was concluded about agreement of model results with observations and the response of the equatorial and
mid-latitude ionospheric parameters on geomagnetic storm.

This work was supported by RFBR grant N 12-05-31217, and Program N 22 RAS.

IBETOBASI ®OTOMETPUS HOUHOM ATMOC®EPHI 3EMJIA
C UCITOJIB30OBAHUEM II3C-ITPUEMHHKA

C.B. IloajecHblii

HpxyTckuii rocyiapcTBeHHbIH yHUBEpcuTeT, MpkyTck, Poccus
step8907 @mail.ru

COLOR PHOTOMETRY OF EARTH’S NIGHT ATMOSPHERE
CONDUCTED USING CCD DETECTOR

S.V. Podlesny
Irkutsk State University, Irkutsk, Russia

B pabote paccmarpuBaeTcss METOAMKA PETHCTPALHA WHTETPAHHOTO M3IYUIeHHsT HOUHOW aTMocdeps! 3emin (HoTo-
METPHYECKUM METOZIOM C IPUMEHEHHEM MPHEMHIKa Ha ocHoBe 1iBeTHON [13C-marpuisl. IIpuBoasTest pe3ynbraTsl 0Opa-
00TKM M aHaIM3a ONTUYECKHUX JAaHHBIX MHTErPAIFHOro m3aydeHus atmocdepsl 3a nepuox ¢ 2010 mo 2012 r., moxyden-
HbIX B ['®O UC3® CO PAH, pacnonoxenHnoii B c. Topsl Pecybmiku Bypsitist. B kauecTBe nmpreMHHKa UCTIONB30-
Banack kamepa «Buneockan 11002/0/11/2001» na ocHoBe II3C-matpuusr KODAK KAI-11002.

[MTocTpoeHs! rpaKKu CE30HHOTO X014 MHTEHCUBHOCTH MHTETPAJIBHOTO M3JIyYeHUsI HOYHOH aTMocdepsl 3eMin 3a
nepuon ¢ 2010 no 2012 r. B R-, G- u B-kananax I[13C-marpuusl. [IponsBeneH cpaBHUTENbHBIN aHAIN3 C AaHATOTHY-
HBIMH JTAHHBIMHM HaOJIOJICHU MHTEHCHBHOCTH H3JIy4eHHUs] HOYHOM aTMocdepbl 3emin, MOJIY4YEHHBIMH B JPYTHX
o0cepBaTopHsIX.

This paper considers a method for registering integral night airglow by means of photometry using a detector
with a color CCD. We present results of processing and analysis of optical data on integral airglow obtained by the
ISTP SB RAS Geophysical Observatory, located in Buryatia, the village of Tory, over a period from 2010 to 2012.
For the detector we used the “Videoscan 11002/0/P/2001” camera with KODAK KAI-11002 CCD.

We plotted seasonal variations of the night airglow integral intensity in the R, G, and B CCD channels over the period
from 2010 to 2012. We compared our data with similar data on night airglow intensity from other observatories.

MOHHUTOPYHI UIOHOC®EPHBIX BO3MYLIEHUI KOTEPEHTHBIMU CUTHAJIAMU
CJB-PAIMOCTAHIIUI

A.C. IloseraeB

Hanmonansublil uccnenoBarenbckuil UpKyTCKuii rocy1apcTBEHHBIH TEXHUUECKUN YHUBepcuTeT, UpKkyTck, Poccus
sardaukar9 @yandex.ru

MONITORING OF THE IONOSPHERIC DISTURBANCES USING COHERENT SIGNALS
OF VLF TRANSMITTERS

A.S. Poletaev

National Research Irkutsk State Technical University, Irkutsk, Russia
sardaukar9 @yandex.ru
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PaccMoTpeHbI 0COOEHHOCTH pacTpoCTpaHeHHsI CBEPXTMHHOBOIHOBBIX (C/IB) pamnocurHanoB B chepruaeckoM
BOJIHOBOZIE 3eMis — noHoc(hepa. [IpuBeieHsI OCHOBHEIE MTapaMeTpPhl TPACC PaCIPOCTPAHEHHsI CUTHAIOB. Pa3paboTan
U(pPOBOH MPUEMHUK [UIsT MOHUTOpUHra noHocdepsl B CJIB-auamazone. IIpencTaBieHbl SKCIICPUMEHTAIBHBIC TaH-
HBIC JIOJITOBPEMEHHBIX M3MepeHuil ammumutyabl CJIB-paanocurHanoB, pacCMOTPEHBI OCHOBHBIC (DAKTOPHI, BITUSO-
M€ Ha PacIpOoCTpaHEHHE CBEPXIJIMHHBIX BOJH: HOHM3HpYoliee n3nydeHne CoJHIIa, COTHEYHBIE BCIIBIIIKH, Mar-
HUTHBIC OYPH, BBICHIITAHUS BRICOKO3HEPTUYHBIX YACTHII.

The article presents specifics of the Very Low Frequency (VLF) radio waves propagating in the spherical Earth—
ionosphere waveguide. The main characteristics of signals propagation paths have been shown. A digital receiver
has been designed for monitoring of the ionosphere in VLF range. The article also presents experimental data of
long-term measuring of VLF radio signals amplitudes, and main factors influencing VLF waves propagating such as
solar ionizing radiation, solar flares, magnetic storms, precipitation of high-energy particles.

NCCJIIEJOBAHUE BOJTHOBBIX BO3MYIIEHUI TOJTHOI'O 3JIEKTPOHHOI'O COJIEPKAHUS
BO BPEMSI JEMCTBUSA MOIIHBIX TPOITMYECKHUX HUKJIOHOB SANBA U SANDY

A.C. lloasxosa, H.IL. IlepeBajioBa

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

INVESTIGATION INTO THE WAVE TOTAL ELECTRON CONTENT DISTURBANCES DURING
THE POWERFUL TROPICAL CYCLONES SANBA AND SANDY ACTION

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

IIpoBeneHo uccnenOoBaHHE BOJHOBBIX BO3MYILIEHHH MOJHOTO 3JeKTpoHHOro cojepxanus (II9C) B mepuojs
JeficTBUSL MOIIHBIX Tpormdeckux mukioHoB (TLI) Sanba m Sandy, HaOmomaBmmxcs ocensto 2012 r. /s aHammsa
Bo3myiennit [19C, cesizanHbIxX ¢ neiictBueM TLI, ncrnonp3oBaiuchk AaHHbIE (a30BbIX JBYXUaCTOTHBIX IPHEMHHUKOB
GPS u mereoapxuBa NCEP Reanalysis. B MOMEHTHI HaWBBICIIIETO pa3BUTHS IMKIOHOB HAJ 30HAMH HX JCHCTBUS
HaOJ0jaeTcsl YCUJICHHEe UHTEHCHBHOCTH CpPEeJHEMAacITaOHbIX ¥ KpyHnHOMaciuTaOHbIx Bapuanmi [19C. Ammiuuryna
BOo3MymIeHHH BO Bpems aeiictBus TL[ Sandy oka3zanack 3HaYMTENIBHO BHINIE, 9eM Bo Bpems TLI Sanba. BepostHo,
9TO CBSI3aHO C TE€M, YTO B MOMEHT HauBbiciiero pazsurust T1[ Sandy Beien Ha cymry. Paguyc oGnacti noHocdepHbIx
BO3MyILeHHH MOkeT coctaBiath oT 500 mo 3000 kM ot meHTpa mukIioHa. [Ipu 3ToM HampaBieHHe HanmOoIee WHTEH-
CHBHBIX Bo3MyLIeHn# [19C mpoTHBOMOIOKHO HAIPaBIEHHIO (POHOBOIO BETpa Ha BBICOTE HIKHEH TepMOC(EpHI.

Pabora BeImonHeHa npu nojepkke MuHucTepcTBa o0pazoBanust 1 Hayku PO (cormamenne Ne 8699), Poccwmii-
ckoro (onaa pyHAaMeHTAIBHBIX uccaenoBanuii (rpantel Ne 12-05-33032-a, 12-05-00865_a) u rpanra [Ipe3unenrta
P® Ne MK-3771.2012.5.

A study of the wave total electron content (TEC) disturbances during the powerful tropical cyclones (TCs) Sanba
and Sandy action is carried out. These TCs were observed in the fall of 2012. The two-frequency phase GPS receiv-
ers and the NCEP Reanalysis weather archive data were used to analyze TEC variations connected with the TCs
actions. An increase of medium- and large-scale TEC variations intensity is observed over the cyclones zones at the
moments of their highest development. The TEC fluctuations amplitude during TC Sandy considerably exceeds the
variation amplitude registered during TC Sanba. It, probably, related to the fact that TC Sandy had a landfall at its highest
development stage. The radius of the ionospheric perturbations area can be from 500 to 3000 km from the cyclone centre.
The direction of the most intense wave TEC variation, as a rule, is opposite to the lower thermosphere background wind
direction. The study is supported by the RF Ministry of Education and Science (under project N 8699), the RFBR (grants
N 12-05-33032-a, 12-05-00865_a) and by the RF President Grant N MK-3771.2012.5.

KOPPEJISIIMOHHBINA AHAJIU3 MEJIKO- U CPEJJHEMACIHITABHBIX CTPYKTYP
IO OAHOBPEMEHHBIM HABJIIOJAEHUAM B COJTHEYHOM BETPE U MATHUTOCJIOE

L23]1.C. PaxmanoBa, " *M.O. PsizanueBa, “I'.H. 3actenkep

'HayuHo-ncciieioBaTebCKHii HHCTHTYT siiepHoit dusiku M. JI.B. CroGerbipia MI'Y um. M.B. Jlomorocosa, Mockea, Poccst
“MoCKOBCKHii TOCYyJapCTBEHHBIH yHIBepcuTeT uM. M.B. JloMosocosa, Mockaa, Poccus
"HUucturyt kocmuueckux uccnenosanuit PAH, Mocksa, Poccust
amical 106 @rambler.ru

SMALL- AND MIDDLE-SCALE SOLAR WIND STRUCTURE, TRANSFERRING FROM SOLAR WIND
TO THE MAGNETOSHEATH: CORRELATION ANALYSIS

12,31, S. Rakhmanova, ' *M.O. Riazantseva, *G.N. Zastenker

'Skobeltsyn Institute of Nuclear Physics Of MSU, Moscow, Russia
2M.V. Lomonosov Moscow State University, Moscow, Russia
3Space Research Institute, Moscow, Russia
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IIpn nccnenoBaHUM BO3AEHCTBHSI Pa3jIMUHBIX CTPYKTYp COJHEYHOTO BETpa HA MarHUTOCGepy 3eMiIN BaKHBIM
ABJISIETCSI BOIIPOC 00 M3MEHEHHMHU 3TUX CTPYKTYp NpPH MEPEXOJE U3 HEBO3MYIIEHHOTO COJIHEYHOTO BETPa B MarHu-
tocioi. [Ipu nepeceyeHrH OKOJI03EMHOM yIaPHOM BOJHBI K BAPHUAIMSIM COJIHCYHOTO BETpa MOOABIISIOTCS BapHAIlUH
KaK IOPOXKJCHHBIE CAMOU YJIapHOM BOJIHOM, TaK U POXKAAIOLIUECS BHYTPU MarHUTOCIIOS.

B paboTte npoBesieHO CpaBHEHUE MEJTKO- M CPEHEMACIITAOHBIX (JUTMTEIBHOCTHIO OT JACCATKOB CEKYH/I IO JCCATKOB
MHHYT) CTPYKTYpP B COJIHEYHOM BETPE M B MarHWTOCJIOE. bpUT IpoBeseH KOppelsnnoHHBIN aHann3 Ooiee 50 wacoB
U3MEPEHHI TapaMeTpoB IUIa3Mbl U MarHUTHOTO TIOJIS C ABYX OJIM3KO PACIOIOKEeHHBIX ciyTHHKOB Muccun THEMIS.
W3 3aBucuMocTH KO3 ¢UIeHTa KOPPEISMN OT MacIITada yCpeIHEHHs JaHHBIX TOJIYYeHbI OIIEHKH XapaKTEpPHOTO
MaciuTaba Bapualuii CTpyKTyp, CO3/IaBaeMbIX IPH POXOXKICHUH YAAPHON BOJIHBI M MarHUTOCIIOS.

An important problem in studying of impact of different solar wind structures on the magnetosphere is a problem
of the modification of these structures during transferring from undisturbed solar wind to the magnetosheath.

This study presents the comparison of small- and middle-scale (duration from tens of seconds to tens of minutes) struc-
tures in solar wind and magnetosheath. The authors carry out correlation analysis of more than 50 hours measurements of
plasma and magnetic field of two closely spaced THEMIS spacecraft, while one spacecraft is located in solar wind
and another one — in magnetosheath.

UCCJIEJOBAHME NEPEMEIIAIOIINXCSA HOHOC®EPHBIX BO3MYIIIEHUI METOJIAMHU
HAKJIOHHOI'O U KBABU3EHUTHOI'O 30HANPOBAHUS HOHOC®EPHI 3EMJIN

B.A. UBanos, H.B. Pa6oBa, M.U. PsiooBa, A.A. Yepnos, E.B. Tumodees,
H.A. Konkun, I1.B. Kouy0eitnuk, A.M. Cexperapes

TToBomKCKHiA TOCY IapCTBEHHBIN TEXHOJIOTHYECKHH yHIBEpcuTeT, Momkap-Ona, Poccust
RyabovaMI@volgatech.net

RESEARCH OF TRAVELING IONOSPHERIC DISTURBANCES BY METHODS OF OBLIQUE
AND NVIS SOUNDING THE EARTH'S IONOSPHERE

V.A. Ivanov, N.V. Ryabova, MLI. Ryabova, A.A. Chernov, E.V. Timofeev,
N.A. Konkin, P.V. Kochubeinik, A.M. Sekretarev

Volga State University of Technology, Yoshkar-Ola, Russia

W3BecTHO, YTO BOJIHOBBIE MPOLIECCHl (POPMHUPYIOT TOHKYIO CTPYKTYPY HOHOC(EPHI, B pe3yJIbTaTe 4ero JaHHbIE O
NepeMEAIOINXC HOHOC(EPHBIX BO3MYLIEHHUAX COIEPIKATCS B OCTATOYHOH KOMIIOHEHTE CyTOYHBIX XOH0B MaKCH-
MaJIbHO IpuMeHuMoit yactotel (MITY). J{ns uccnenoBanust MposiBIEHUH 3THX reodusndeckux 3QQPeKToB B paMKax
PabOThI IPUMEHSIOTCS PAAUOGU3NIECKHE METOIbI HA3EMHOT0 30HIMPOBAHMS HOHOC(HEPHI.

[IpencraBnenbl pe3ynbTaThl BRIYUCIUTENLHBIX U HATYPHBIX 3KCIIEPUMEHTOB 10 onpenenenuo MITY na paguo-
Tpaccax Snpunk—HMomkap-Ona u Upkyrck—Hommkap-Omna. BeineneHsr nepnogudeckne CoCTaBISIFOIINE OCTaTOYHOM
KOMITOHEHTHI cyTOYHBIX x010B MITY ¢ ammmutygamu ~ (0.2+1) MI'1, KoTOphI€, COTNIACHO MOJYYEHHBIM Pe3yJibTa-
TaM TEOPETHUYECKUX HCCIEAOBaHMH, 00YCIOBICHBI NEPEMEIIAIOIUMHUCST HOHOCHEPHBIMI BO3MYILECHHUSAMH C IIEPHO-
namu ~(1-3) u. HccnenoBanue Bapualuil TEKYIIETo CIEKTpa OCTATOUHOW KOMIIOHEHTHI CyTOYHBIX X008 MIIY mo-
3BOJIMJIO BBIACIUTH «BOCXOJHO-3aXOIHBIE» 3()(EKTHI, KOTOPHIE BHIPAKAIOTCS B 3HAYUTEIBHBIX M3MEHEHUSX CIIEK-
TPaJbHBIX AMIUTUTYJ U PACIIUPEHHUH IOJIOCHI B 00JACTh BBICOKMX 4YacTOT B mepuoiabl Bocxoaa (04:00-8:00 LT) u
3axopa (16:00-20:00 LT) ConHiia mo MecTHOMY BpeMeHH.

It is known that wave processes form thin structure of an ionosphere with the result that the data on travelling
ionospheric disturbances are contain a residual component of diurnal variations of the maximum usable frequency
(MUF).

Results of computing and full-scale experiments on MUF definition on radio lines Yalchik lake-Ioshkar-Ola and
Irkutsk — Toshkar-Ola are presented. Periodic residual components of diurnal variations of MUF with amplitudes
~(0.2+1) MHz which according to the received results of theoretical researches are caused by travelling ionospheric
disturbances with ~(1-3) hours periods are allocated. Research of variations of the current spectrum of residual
components of diurnal variations of MUF allowed to allocate “sunrise — sunset” effects.

METO/IbI U3BJIEYEHUS JOIMOJHUTEJILHON HH®OPMAIIUN
N3 HOHOI'PAMM BEPTHUKAJIBHOI'O 30HJIUPOBAHUSA

HL.IIL. Jannakun, MLIO. ®uaunmnos

WuctutyT npukiagHoii reopusukn M. akagemuka E.K. @enopoa, Mocksa, Pocenst
mm.grif@gmail.com

METHODS TO EXTRACT ADDITIONAL INFORMATION FROM THE IONOGRAMS
OF THE VERTICAL SOUNDING

N.P. Danilkin, M.Y. Filippov

Fedorov Institute of Applied Geophysics, Moscow, Russia
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Ha woHorpaMmax BepTHKaIbHOTO PaAHO30HIUPOBAHUS HOHOC(EPHI IPUCYTCTBYET «IOJTHHA» MEXKIYy 00IacTIMU
E u F, a takke 00acTh HeHa0II0qaeMOil HOHU3AIMK B D-001acTi HOHOC(EPHI, B KOTOPBIX OMpPEaSIICHHE MPOhHIsL
3JIEKTPOHHOW KOHIICHTPALUH 3aTpyAHeHO. OJJHAKO CYIIECTBYIOT CIIOCOOBI OTpaHMYEHHS KJTacca BO3MOXKHBIX pellre-
HUH pacrhpeseneHus IeKTPOHHON KOHLIEHTPAIMH, UCTIONB3YIOIINE 00€ MAarHUTOMOHHBIX KOMIIOHEHThI U HH(OpMa-
[IUIO O TIOTJIONICHUH PATUOBONH. B HACTOSIIMI MOMEHT MPOXOAHUT COOTBETCTBYIONIMU MK IPOBEPKH BUIOU3ME-
HEeHHBIN anroput™ Al omnpezaeneHus MOTJIOUICHUsI 10 JAHHBIM OJJHOM MOHOTPAaMMBI C UCIIOJIb30BaHHEM HAKOIUICHHUS
U YCPEIHCHHUS aMIUINTY] CBHIIMPOBAHUEM MO YacToTe. Vcmoibh3oBaHHE OOCHX MArHUTOMOHHBIX KOMITOHEHT JUIS
OTpE/ICTICHUS TAPAMETPOB PACTIPEICIICHHUS AIEKTPOHHON KOHIIEHTPALUH BO3MOXKHO B CHJIY HE3aBHCHMOIO Paclpo-
CTpaHCHHS TAKMX KOMIIOHEHT B HOHOC(EPHOH TL1a3Mme.

Electron concentration profile determination on the base of vertical radio sounding ionogram is difficult in the
non-observed region of ionization (D region of the ionosphere), as well as in the “valley” between the E and F lay-
ers. However, there are ways to reduce the class of possible solutions for the distribution of the electron concentra-
tion, using both magneto-ionic components and information on the absorption of radio waves. At the moment the
modified algorithm Al of absorption determination according to one ionogram, with the use of the averaging of
amplitudes over sweep frequency, are passes the appropriate testing cycle. Also to use magnetoionic component to
determine parameters distribution of ionization is possible because of the independent propagation of such compo-
nent in the ionospheric plasma.

OLEHKA QJIEKTPOHHOI'O COJEPKAHUSI TIJIABMOC®EPBI U BBICOTHI NEPEXO/JIA O*/H*
11O JAHHBIM UPKYTCKOI'O PAJAPA HP U ITJC GPS

J.C. XaouryeB, b.I'. IlInsinen

WucturyT conmneuno-3emuoit pmsuku CO PAH, Upkyrck, Poccust
Khabituev @iszf.irk.ru

ESTIMATION OF THE PLASMASPHERE ELECTRON DENSITY AND O*/H" TRANSITION HEIGHT
FROM IRKUTSK INCOHERENT SCATTER DATA AND GPS TOTAL ELECTRON CONTENT

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

B nanHoll paboTre MBI mpemiaraeM METOJHMKY pacdeTa 3JEKTPOHHOTO COJep)KaHHs BHEIIHed HOoHOchepbl u
wiasmMocdepsl, a Takxke BeICOTHI mepexoaa O/H', 0cHOBaHHYIO Ha 0ObEUHEHHN YKCIIEPUMEHTAIBHBIX JaHHbIX Wp-
KyTCKOro pajapa HekorepeHTHoro paccessHusa (MPHP) u nansbsix cnytHukoB GPS. B kauecTBe Mojenu BHELIHEH
HoHOC(hEPBI UCTIONB3YETCs MOIUPUIMPOBaHHbIN ciioil YenMena, Te Beicota nepexona O/H' Bkiouena kak napa-
MmeTp. [lo manHOU MeTomuke oOpaboraHsl maHHBIE 3a iepuoy ¢ 1998 mo 2005 r. [IpoBeneHsI MiccaeOBaHUS CE30H-
HEIX U CYTOYHBIX BapHalmii BEICOTH nepexona O/H* B meproasl pa3IndHOil T€OMarHATHOM aKTHBHOCTH. B paboTe
MIOKa3aHo, 4YTO BJIEKTPOHHOE COAEpKaHWe Iu1a3Mocdepsl MOKET B OTAEIbHbIE THH aocturatb 50 % oT mosiHOTO
anexTpoHHOro conepxkanus (I19C) n Bkiax muasmMochepsbl MOXKET OKa3bIBaTh 3HAUYMTENBHOE BIUSHUE HA BapHUallid
I19C GPS.

We suggest the calculation’s plasmasphere and upper ionosphere electron density technique and transition level
O*/H", based on the combination of Irkutsk Incoherent Scatter Radar (ISR) experimental data and GPS TEC data.
The main idea of the presented technique here is the estimation of difference between GPS TEC and total content of
ionospheric electrons derived from Irkutsk’s ISR power profiles. As the model we use modified Chapman function
where O'/H" transition level is used as parameters. The data from 1998-2005 years were process on the base of this
technique. The investigations of seasonal and daily variations of transition height O"/H* were performed in different
geomagnetic activity’s period. It is shown that the plasmasphere electron content can reach 50 % to GPS TEC, and
the input from plasmasphere can influence on GPS TEC variations significantly.

AUHAMHUKA MATHUTOC®EPHO-UOHOC®EPHBIX TOKOB
P BOSMYINEHUAX CPEJHEHIIUPOTHOU NOHOC®EPHI

ML.A. Yeananos, H.A. 3o10TyxnHa

WuctutyT comneyno-3emuoit pmsuku CO PAH, Upkyrck, Poccus
max_chel @list.ru

DYNAMICS OF MAGNETOSPHERE-IONOSPHERE CURRENTS DURING
MIDLATITUDE IONOSPHERE DISTURBANCES

ML.A. Chelpanov, N.A. Zolotukhina
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

PaccMoTpeHs! M3MEHEHNST HHIEKCOB TEOMArHUTHOM aKTHBHOCTH TIPH TOJIOKUTEIBHBIX W OTPUIATEFHBIX BO3MY-
mienusix F2-crmost monocdepsr Han Upkyrckom. [lomydero, uto HauuHarommecst B cektope 23—09 MLT monoxwures-
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HBbIC HOHOC(EpHBIC BO3MYIICHHS PAa3BUBAIOTCS Ha (DOHE KBAa3HIICPUOAMICCKUX YCHIICHUI aBPOPABHBIX JIEKTPOJDKE-
TOB, a OTPHUIIATEIbHBIE — HA (DOHE MPPETYISIPHBIX U3MEHEHUI MX WHTEHCHBHOCTH. B cpemHem oTpuareisHble HOHO-
cepHbIe BO3MYIICHUS HAOIFOTAIOTCS IPH MEHBINX 3HAYCHUSX Dy -WHICKCa, YEM MOJIOKUTEIBHBIC.

Variations of geomagnetic activity indices accompanied by positive and negative ionosphere F2 layer distur-
bances above Irkutsk are analyzed. It is revealed that starting within 23—-09 MLT positive ionosphere disturbances
occur on a background of quasi-periodic auroral electrojet amplifications; negative ionosphere disturbances, on a
background of irregular changes in intensity of the electrojets. On average, negative midlatitude ionosphere distur-
bances occur at lower Dy, values than positive disturbances.

MNPOCTPAHCTBEHHOE PACITIPEJEJEHUE CBOEB COITPOBOXIEHUS ®A3bl CUTHAJIA GPS
BO BPEMA MATHUTHBIX BYPb

L2A.A. Yen-FOu-Taii, *3.H. Actadbesa, " *[0.B. SIciokeBnu

'MipkyTckuii rocynapcTBeH sl yauBepcuTet, UpkyTck, Poccus
I/IHCTI/ITyT conHeyHo-3eMHo# pusuku CO PAH, UpkyTtck, Poccus
Hapnmcmn uHCTHTYT busuku 3emnn, [Tapmwk, Opanius
ann727273 @yandex.ru

THE SPATIAL DISTRIBUTION OF LOSSES-OF-PHASELOCK
OF GPS DURING MAGNETIC STORMS

:2A.A. Chen-Yn-Tai, E.I. Astafyeva, Y.V. Yasyukevich

"rkutsk State University, Irkutsk, Russia
Instltute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia
*Institut de Physique du Globe de Paris, Paris, France

Panee ObUTO0 OTMEUYEHO, UTO BO BPEMsSI MArHUTHBIX OYPh HHTEHCHBHOCTH COOEB CONPOBOXKICHHUS (ha3bl HABUTALlH-
OHHOT'O CUTHAaJIa 3HAUYUTEIBbHO Bo3pacTaeT. /I OIEHKH MPOCTPAHCTBEHHOT'O PACIIPENENCHNsI COOEB MBI UCIIOIb30-
BaJIM JIaHHbIE JIBEHAIATH CETEeH, PACIIOJIOKEHHBIX 110 BCEMY MHUPY. BbuIN 1MOITy4eHb! OLIEHKH BPEMEHHON ANHAMUKHI
cboeB conpoBoxkaeHus ha3pl Ha yactotax L1 u L2 GPS. IlokaszaHo, 4yTo HanbonbIee YUCIIo cO0EB HMEET MECTO B
aBpopalbHOM oOnactu. Bo Bpemsi CHIIBHBIX MAarHUTHBIX Oypb 00J1aCTh MakCHMAalbHBIX COOEB MOXKET JOCTHUIaTh
CPEeIHUX IIUPOT.

Pabota BeimonHeHa npu huHancoBoi nmoxaepxkke POOU (rpant Ne 12-05-33032_mon_a_Bex) u rpanta [Ipesu-
nenta PO Ne MK-3771.2013.5.

Earlier, it was noted that the intensity of losses-of-phaselock increases significantly during magnetic storms. To
analyze the spatial distribution of the losses-of-phaselock we used data from 12 networks located throughout the
world. We estimated the temporal dynamics of losses-of-phaselock at L1 and L2 GPS frequencies. Most of losses-
of-phaselock appear in auroral region. During strong magnetic storms the area of maximal losses-of-phaselock can
reach mid-latitudes.

The study was partially supported by RFBR (under grant N 12-05-33032 a), and by the Russian Federation Pres-
ident Grant N MK-3771.2013.5.

YUCJIEHHOE MOJAEJUPOBAHUE HAKJIOHHOI'O 30HAUPOBAHUSI KOPOTKMMMU BOJIHAMHA
C YYETOM MATHUTHOI'O IIOJIA U MOJAEJIM IRI-2012 I'VIOBAJIBHOI'O PACHIPEJIEJIEHU S
SJIEKTPOHHOU KOHIEHTPAIIMHA 3EMJIN

.M. Yepusx

MockoBckuii (PH3UKO-TEXHUUECKU HHCTUTYT (TOCy IapCTBEHHBIN yHUBEpcuTeT), Honronpyauslii, Poccus
JackCh@mail.ru

NUMERICAL SIMULATION OF OBLIQUE SOUNDING BY SHORT WAVES WITH ACCOUNT
FOR MAGNETIC FIELD AND IRI-2012 MODEL OF GLOBAL DISTRIBUTION
OF THE EARTH'S ELECTRON CONCENTRATION

Y.M. Cherniak
Moscow Institute of Physics and Technology (State University), Dolgoprudny, Russia

HUccnenyercs 3ana4a YUCIEHHOTO MOJCTUPOBAHUS PACIIPOCTPAHEHUSI KOPOTKUX BOJIH C YYETOM MPOCTPAHCTBEHHO-
TO pacHpeieIeHus NEKTPOHHON KOHLICHTPAIIMA U MAaTrHUTHOTO TOJsL. Peann3oBaH YMCICHHBIN alTOPUTM, YYHTHIBAIO-
MA pacnpeielieHue dICKTPOHHOM KOHIICHTpAIK B HoHOC(epe 3emity, 3aaanHoi Mozaenpto IRI-2012, u MmarauTHOTO
moyst 3emd, 3amaBaemoro Moaenbio World Magnetic Model. [IpemmoxeHsl HEKOTOPbIE METOIBI WHTEPIIOJISINH HIC-
XOJHBIX JIaHHBIX U ONTUMU3alUUK pacyera. [IpuBeeHo cpaBHEHUE MOIYUYEHHBIX YUCIEHHBIX PE3YJIbTaTOB C KCIEPU-
MEHTAJIFHBIMH JaHHBIMH 10 AUCTAaHIMOHHOMY 30HIMPOBAHUIO HA KOPOTKUX M JUIMHHBIX Tpaccax.

The paper targets the problem of the numerical simulation of the propagation of short waves, which takes into
account the electron density distribution and magnetic field. Numerical algorithm for short wave trajectories calcula-
tion is developed. The algorithm takes into account the electron density distribution in the ionosphere using model
IRI-2012 and The World Magnetic Model for the Earth's magnetic field. Some interpolation methods for initial data
and optimization for calculation is suggested. Numerical simulation results are compared with experimental data of
remote sensing for short and long distances.
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HCKYCCTBEHHOE OIITHYECKOE CBEYEHHUE HA JIFIMHAX BOJIH 630 U 557.7 um
ITPU BO3JEMCTBUH HA HOHOC®EPY HA YACTOTAX BBJIU3U 4-ii THPOI'APMOHUKH
HA CTEHIE «CYPA» B CEHTSABPE 2012 r.

A.B. lllungun, C.M. I'pay, B.B. Kiumenko, U.A. Hacbipos, E.H. Ceprees, A.b. bejenkuii

Hixeropoackuii rocynapcrsennstii yausepcuteT uM. H.U. Jlob6aueBckoro, Hukanit HoBropox, Poccus
freaz@bk.ru

ARTIFICIAL IONOSPHERIC AIRGLOW (A=630 nm AND 557.7 nm) DURING HF PUMPING
AT THE FREQUENCIES NEAR THE 4™ GYROGARMONIC
AT THE “SURA” FACILITY IN SEPTEMBER 2012

A.V. Shindin, S.M. Grach, V.V. Klimenko, I.A. Nasyrov, E.N. Sergeev, A.B. Beletskiy
N.I. Lobachevsky State University of Nizhny Novgorod, Nizhny Novgorod, Russia

[IpencraBneHbl pe3ysIbTaThl UCCIICNOBAHUS UCKYCCTBEHHOTO ONTHYECKOrO CBEYEHMS MOHOC(Ephl B KPACHOW M
3eJIeHOM JIMHUSAX aToMapHoro kuciopona (630 u 557.7 HM) pH BEpPTHKaILHOM BO3JIEWCTBUM HA HOHOC(EPY MOLIHBIM
KB-pagmomsnydeHrueM Ha 4acTOTax f BOMI3H 4-if TApMOHHUKH AJIEKTPOHHON IIUKJIOTPOHHOH YacTOTHI f,. DKCIIEPUMEHT
npoBomics Ha crenze «Cypa» 14 centsops 2012 r. Ceyenue peructprpoBaioch ¢ nomornsto [13C-kamep S1C/079-
FP(FU) u KEO Sentinel u ¢portomerpoB. sl THarHOCTUKH COOTHOIICHUS MEXIY fy U 4f. peruCTpUPOBAINCH CIIEK-
TPbI HCKYCCTBEHHOT'O PaMoM3Ty4eHHs HoHochepsl. [ToaydeHs! cieayomue pe3yibTaThl:

1) mabmromancs npeti¢ nsaTHa cBedeHus co ckopocThio 150-200 m/c (ams BeIcOoTH 250 KM) B FOTO-BOCTOYHOM Ha-
MPaBJIEHUH;

2) MaKCUMaJbHas HMHTEHCUBHOCTH cBedeHus pocturana 20-25 eqmann ALIT kamepsr S1C/079-FP(FU);

3) npu HAJIMYUK CBEYCHUS Cl1a00¥ MHTCHCUBHOCTH HAOJOAAIACh SIPKO BhIPAXKCHHASI CTPATH(HUKAIINS TISITHA;

4) 3aperucTpUpoBaHbl 3aMETHbBIE BapHALIMH SIPKOCTH CBEYECHUS IIPH PA3IMYHBIX fo, CBSI3aHHBIE, 110 BCEH BEPOST-
HOCTH, C €CTECTBEHHBIMH JBIKEHUAMH HOHOC(HEPHOH I1a3Mbl Ha BbIcoTax F-00macTh, a He ¢ COOTHOLIEHHEM MeEX-
ny fo m4fe;

5) B psizie ceaHCOB BO3AEHCTBHS C MIOMOIIBIO (POTOMETpa 3apErHCTPUPOBAHO HCKYCCTBEHHOE CBEUCHHE B 3€/ICHOH JIMHHML.

We present the results of the studies of the artificial ionospheric airglow at the red (630 nm) and green (557.7 nm) lines
of the atomic oxygen during vertical HF pumping at the frequencies f; near the 4™ gyrogarmonic 4f.. The experiment
was carried out September 14, 2012 at the “Sura” heating facility. The Airglow was recorded using the CCD cam-
eras S1C/079-FP(FU) and KEO Sentinel and the photometers. The spectra of the Stimulated Electromagnetic Emis-
sion (SEE) was recorded for diagnosis of the relation between f; and 4f.. We obtained the following results:

1) glow spot drifting with a speed of 150-200 m/s (for 250 km altitude) towards the south-east was observed,;

2) maximum glow intensity reached 20-25 ADC units of the S1C/079-FP(FU) camera;

3) if the glow intensity was weak, there was a pronounced spot stratification;

4) noticeable glow intensity variations at different f; was registered, apparently, they were associated with the
natural ionospheric plasma movements at F-region height and not with the relation between f; and 4f;;

5) artificial airglow in the green line was registered by photometer in several pumping sessions.

WCIOJIb30BAHUE HEKBAJIPATUYHOM PETYJIAPU3ALIAU JIJISI PA3JAEJEHUS JIYUENR
B KBABUCTAIIMOHAPHOM PAJINOKAHAJIE

H.B. Uabun, M.C. Ilen3un

WucturyT comreuno-3emuoin pmsuku CO PAH, Upkyrck, Poccust
izra777@gmail.ru

USING NON-QUADRATIC REGULARIZATION FOR SEPARATION OF RAYS
IN QUASI STATIONARY RADIO CHANNEL

N.V. Ilyin, ML.S. Penzin
’Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

PaccmaTpuBaeTcs MeToAMKa pa3ziesieHus Iydell B HecTanuoHapHoM KB-pannokaHane B ciryuae, €Ciu CUTHAIIbI,
PaCIPOCTPAHSIOLIMECS 110 Pa3HBbIM IIyTSAM, HE Pa3fessItoTCs 110 3aJEepaKKaM, yIiiaM IIPUXO0Aa, NOJSpU3alusaM WIN C
MOMOUIBIO JIOTUIEPOBCKOM (uibTpannu. M3Mepsemblii CUrHaJ SBISETCS pe3yJIbTaTOM MHTEP(HEPEHIIUH HECKOIbKIX
Iydeil. B 3TOM citydae 3ajaua pazJeseHus CUTHala Ha OTAEIbHBIC JIydd HEKOPPEKTHA, T. €. JOIyCKAaeT MHOXKECTBO
pewennii. PaccMaTpiBaeTcs HeKBaJIpaTHYHAsl PEryJisipu3alys, KOTopas MO3BOJISIET JOCTHYh Oojiee BBICOKOTO pas-
peLIeHus 10 YaCTOTaM U MPHUBOJUT K CBEPXPA3PELICHUIO IPU CIIEKTPAIbHOM OLIEHHBAHUU.

The paper discusses the methods of the rays separation in non-stationary radio channel in the case when one
cannot separate rays other methods (delays, angle of receiving, polarization, Doppler’s filtration). Measured signal is
the result of the interferention of several rays. In that case the problem of the separation of the rays is not correct
because it have set of solution. The paper considers the nonquadratic regularization which allows us to get higher
frequency resolution.
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KOH®EPEHIUA MOJIOAbIX YUEHBIX
CEKIIHSI D
OU3BUKA ATMOCDEPHI

METO/J OIPEJAEJIEHUSI XAPAKTEPUCTUK PACIPOCTPAHEHUA ATMOC®EPHBIX
IIVNIAHETAPHBIX BOJIH, HABJIIOJABIHINXCS BO BPEMS CTPATOC®EPHBIX IOTEIVIEHUHA

A.B. MeaBenes, K.I'. PatoBckuii, M.B. Toacrukon, C.C. AJIcATKHH

WuctutyT conneuno 3emuoit pmsuxku CO PAH, Upkytck, Poccust
alss@iszf.irk.ru

METHOD OF DETERMINATION OF PROPAGATION CHARACTERISTICS OF ATMOSPHERIC
PLANETARY WAVES OBSERVED DURING STRATOSPHERIC WARMINGS

A.V. Medvedev, K.G. Ratovsky, M.V. Tolstikov, S.S. Alsatkin
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

B nanHo# paboTe uccienoBaHUEe XapaKTEPUCTHK PACPOCTPAaHCHUs aTMOC(EPHBIX TUIAHETAPHBIX BOJIH, HAOJII0-
JABIIUXCS B MIEPHOJ CHIBHBIX CTPAaTOCHEPHBIX MOTEIUICHHUHA, TPOU3BOIUTCS Ha OCHOBE JaHHBIX, ITOJNyYSHHBIX CITYT-
HUKOM Aura. [Toka3aHo, 4TO TeMIIepaTypHbIE BOSMYIIECHHUSI BO BpeMs CTPATOC(HEPHBIX MOTEIUICHUNA SBISIOTCS WH-
TepdepeHnueit kak MEUHUMYM JIBYX BOJH. Co3/laHa JABYXBOJHOBas WHTEPPEPEHIIMOHHAS MOICTHh CTPATOCHEPHBIX
MOTEIUIeHUH. B paMKkax MoIemny onpeneneHbl XapaKTepPUCTHKH TUTAHETaApHBIX BOMH. [lepnoasl BO3MYIIIEHHA Bapbu-
pytot ot 10 mo 30 mHei#t, BepTuKanbHbIe THHEI BOJH — OT 30 mo 80 KM, TOpH30HTAIBHBIE BOJNHOBEIC YHCIIA TTIABHO
MEHSIOTCSI TIO TIPOCTPAHCTBY W BpEMEHH, 00pa3ys BUXpeoOpa3Hble CTPYKTYphl. Ha ocHOBE MIHTENBHBIX HENPEPHIB-
HBIX M3MEPEHHIl C MOMOILIBI0 MOHO30H/a TIOKa3aHO YBEINYEHHE KOJIMUECTBA MePEeMEIIA0IINXCSl HOHOC)EPHBIX BO3-
mymienuit (ITMB) B nepuospl crpatocdepHbix noteruieHnid. OTMedaeTcs Xopolias KOPPessus MEXAY KOIU4ecT-
BoMm [T B u temneparypoii Ha 70-80 kM B nepuo/ipl CTpaTOCHEPHBIX MOTEIIICHHUI.

In this paper we study the propagation characteristics of planetary waves observed during stratospheric warm-
ings on the base of data obtained by satellite Aura. Shown that the temperature disturbances, propagated during
stratospheric warmings, are result of interference of at least two waves. Two-wave interference model of strato-
spheric warming was developed. Characteristics of planetary waves were obtained by using this model. Periods of
disturbances vary from 10 to 30 days. Vertical wave numbers range is 30-80 km. Amplitudes and horizontal wave
numbers obtained by the two-wave models, vary smoothly in space and time, forming vorticity-like structure. On
the basis of regular, continuous observations from the Irkutsk ionosonde DSP-4, was shown that number of traveling
ionospheric disturbances (TIDs) tend to increase during stratospheric warmings. Observed a good correlation be-
tween the number of TIDs and the temperature at 70—80 km during stratospheric warmings.

CYETHASI KOHHEHTPALIMSI ASPO30.JI51 B APKTUYECKOM
N YMEPEHHOU BO3YIIHBIX MACCAX ITPU PA3HbBIX CHHOIITUYECKHX YCJIIOBUAX

II.H. Antoxun, B.I'. ApminnoBa, b.J1. benan, T.M. PacckazunkoBa

WuctutyT ontuku atmMocdeps! uM. B.E. 3yeBa CO PAH, Tomck, Poccus
apn@iao.ru

ACCOUNTS AEROSOL CONCENTRATIONS IN THE ARCTIC AND TEMPERATE
AIR MASSES DIFFERENT SYNOPTIC CONDITIONS
P.N. Antohin, V.G. Arshinova, B.D. Belan, S.B. Belan, T.M. Rasskazchikova

V.E. Zuev Institute of Atmospheric Optics SB RAS, Tomsk, Russia

B cBs3u ¢ ri100aibHBIM M3MEHEHHEM KJIMMATa Ba)KHO 3HATh, KAK MECHSIOTCS XapaKTEPUCTHKH aTMOC(ephl, OKa-
3BIBAIONINE BIUSHUE HA TEMIICPATYPHBIA pexnM. Tak Kak a’spo30Jib SIBISCTCS OJHUM H3 ONPEIESIIIONIX (PakToOpoB
BO3JICHCTBUS HAa PaMallMOHHBIA PEKUM, IOJ BIUSHHEM KOTOPOTO MPOMCXOIUT YMECHBIICHHUE MOCTYIAIOMICH COJI-
HEYHOH paJiMalliy U B TO K€ BPeMsI COKPAIIAeTCsl IPOTHBOUIIYICHUE 3EMITH, HHTEPECHO PACCMOTPETh pacIpeielie-
HUE a3P030Jis B PA3IMYHBIX BO3YIIHBIX MAcCaxX M CHHONITHYECKUX 00PAa30BaHUSIX.

B paboTe npuBOJISITCS CTATUCTUYECKUE 3HAYCHHS CUSTHOW KOHICHTPAIMU a3pO030Ji B PA3IMYHBIX BO3AYIIHBIX
Maccax M 9acTsax Oapnieckux oOpazoBaHui. g pacdera ucnonb3oBanuchk AaHHble 3a 1989-2012 rr., momy4yeHHbIE
Ha TOR (Tropospheric ozon research) crannum, co3ganHoi mo mporpamme EUROTRAC. B nacrosmee Bpems
CTaHIHUA paboTaeT B pe)kKMMe MOHHTOPUHTA, pe3yIbTaThl N3MEPEHUH NPUBEICHHI Ha caifte [http://meteo.iao.ru].

Pa6ota BemonHeHa npu noanepxke [Iporpammer [Ipesnamyma PAH Ne 4, TIporpammer OH3 PAH Ne 5, mexanc-
IUIUTMHAPHBIX MHTErparMoHHbIX nmpoektoB CO PAH Ne 35, 70 u 131, rpantoB PO®U Ne 11-05-00470, 11-05-00516,
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11-05-93116 u 11-05-93118, rockontpakroB MunoOpuayku Ne 11.519.11.5009, 11.518..11.7045, 14.515.11.0030 u
cornamenus Ne 8325.

In connection with global climate alteration is important to know, how atmosphere characteristics changes and
influence the temperature regime. Because the aerosol is one of the determining factor of influence in the radiation
regime, under which decreases the amount of the incoming solar radiation and, at the same time reducing land
counter-radiation, it is interesting to consider its distribution in different air masses and synoptic formations.

The paper presents the statistical values of the aerosol counting concentrations in air masses and different baric
formations. In the calculation used data obtained from the TOR (Tropospheric ozon research) station since 1989
until 2012, set up on the program EUROTRAC. The station operates in real-time monitoring, results of measure-
ments you can find at http://meteo.iao.ru.

The work was supported by the Presidium of the Russian Academy of Sciences as part of its program N 4, Program
of the Department of Earth Sciences N 5, Interdisciplinary Integration Projects SB RAS N 35, 70, and 131, RFBR
grants N 11-05-00470, 11-05-00516, 11-05-93116, and 11-05-93118, Contracts of the Ministry of Education and Sci-
ence N 11.519.11.5009, 11.518..11.7045, 14.515.11.0030, and agreement N 8325.

INPUMEHEHHUE CAMOJIETA AH-2 JJIS1 UHCCJIEJOBAHUSI COCTABA BO3YXA
B IIOTPAHUYHOM CJIOE ATMOC®EPbBI

II.H. Autoxun, B.I'. ApminnoBa, ML.IO. Apmiunos, b./I. Beaan, C.b. beaan, /I.K. /IaBbinoB,
A.B. Ko3nos, O.A. Kpacnos, /I.A. Ilecrynos, O.B. [IpacioBa, T.M. Paccka3zunkoBa, /I.E. CaBkuH,
I'.H. Tosimaues, A.B. ®odonos

UucturyT ontuku armocepst um. B.E. 3yesa CO PAH, Tomck, Poccust
apn@iao.ru

AN-2 AIRCRAFT INVESTIGATION OF AIR COMPOSITION
IN THE ATMOSPHERIC BOUNDARY LAYER

P.N. Antokhin, V.G. Arshinova, L.Yu. Arshinov, B.D. Belan, S.B. Belan, D.K. Davydov,
A.V. Kozlov, O.A. Krasnov, D.A. Pestunov, O.V. Praslova, T.M. Rasskazchikova, D.E. Savkin,
G.N. Tolmachev, A.V. Fofonov

V.E. Zuev Institute of Atmospheric Optics SB RAS, Tomsk, Russia

B pabote mpezcraBieH KOMIIIIEKC 000pYAOBAHUS A U3MEPEHHsI BEPTHKAIBHOTO PACHpENesIeHNUs KOHLEHTpPa-
IIMM MaJbIX Ta30BBIX KOMIIOHEHT BO3AyXa B IIOTPAHUYHOM cjoe aTtMoc(epsl. M3MepeHus mpousBoAsTcs ¢ Gopra
camoiniera AH-2. Kommieke Mo3BOJIsIeT OCYIIECTBIISTh 3alKCh MAapaMETPOB IOJIETa M KOHLEHTPALMHA N3MEPAEMBIX
BEIIIECTB C 4acToToi 1 pa3 B cexkyHny. IIpuBeneHsl JaHHBIE O TOJOBOM M CYyTOYHOM XOJI€ KOHIIEHTPALlUU O30Ha B
2011-2012 rr.

Pabota BeimonHeHa npu noanepxxke [Iporpammsl IIpesuanyma PAH Ne 4, TIporpammser OH3 PAH Ne 5, mexnuc-
LIUIUIMHAPHBIX MHTerpanuoHHbIX mpoektoB CO PAH Ne 35, 70 u 131, rpantoB PO®U Ne 11-05-00470, 11-05-00516,
11-05-93116 u 11-05-93118, rockontpakroB MunoOpHayku Ne 11.519.11.5009, 11.518..11.7045, 14.515.11.0030 u
cornamenus Ne 8325.

In this case, submitted the equipment complex for measurement vertical distribution, concentration of trace gas
components in atmosphere boundary air layer. Measurements are made on board of the An-2 aircraft. The complex
allows to record flight parameters and concentration substances data with frequency 1 per second. The data on an-
nual and daily behavior of the ozone concentration in 2011-2012 are given.

The work was supported by the Presidium of the Russian Academy of Sciences as part of its program N 4, Program
of the Department of Earth Sciences N 5, Interdisciplinary Integration Projects SB RAS N 35, 70, and 131, RFBR
grants N 11-05-00470, 11-05-00516, 11-05-93116, and 11-05-93118, Contracts of the Ministry of Education and Sci-
ence N 11.519.11.5009, 11.518..11.7045, 14.515.11.0030, and agreement N 8325.

BAPUAIIUH ITAPAMETPOB I'PO30BbIX PAJMOCHUI'HAJIOB,
MMPOXOIAIINX HAJI CEUCMOAKTUBHBIMU OBJIACTSAMU

B.A. MyJauasipos, B.B. Aprynos

HuctutyT kocMobu3ndeckux uccienoBanuii u adponomun uM. 10.T. Ilapepa CO PAH, Skyrtck, Poccus
argunovvv@mail.ru

VARIATIONS OF THE PARAMETERS OF STORM RADIO SIGNALS PASSING
OVER SEISMICALLY ACTIVE AREAS

V.A. Mullayarov, V.V. Argunov
Yu.G. Shafer Institute of Cosmophysical Research and Aeronomy SB RAS, Yakutsk, Russia
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PaccmatpuBaroTcs Bapuanuy aMIuTUTy A6 UMy IbcHBIX OHY Tpo30BBIX pagiioCUTHAIOB, IPOXOISIINX HAJ| IITH-
LIEHTPaMH 3€MJIETPSICEHUI U U3BEP)KEHUI BYJIKAHOB. Y CTAaHOBJIEHO, YTO PA3JIMYHbIE BapUalMK aMIUIMTYbl IPO30BbIX
PaIMOCUTHAJIOB MOTYT OBITh CBSA3aHBI C BIUSHUEM JIUTOCHEPHBIX MPOIECCOB HA MTApaMETPhl HIKHEH HOHOC(EPBI.

PaccmoTtpens! kpymHbie 3emierpscenus B Slnonun u Ha baiikane. [ToarBepxmeHa 3pQEKTUBHOCTh METOIUKU
BBISIBIICHHSI d(PPEKTOB 3eMIICTPSCEHUIA M WX IpPEABECTHHKOB. Hauata paboTa Mo MOHUTOPHUHIY CEHCMOAKTHUBHBIX
PETHOHOB B PEKUME PEAIBHOIO BPEMEHHU.

We study the variation of the amplitude of the pulse VLF storm radio signals passing over the epicenters of
earthquakes and volcanic eruptions. Found that the different variations of the amplitude of thunderstorm radio sig-
nals may be associated with the influence of the lithospheric process on the lower ionosphere parameters.

We have studied large earthquakes in Japan and at Baikal. The method of detection of the effects of earthquakes
and their precursors is confirmed. Work has begun on monitoring seismically active regions in real time.

BAPUALIAY ITPU3EMHOT'O JABJIEHUSI B CEBEPHOM U FO2KHOM HOJIYITAPUSX
B XOJE ®OPBYHI-TIOHUKEHNU T'AJTAKTHYECKUX KOCMHWYECKUX JIYYEHN

N.B. ApramonoBa, C.B. Beperenenko

Canxkr-IleTepOyprekuii rocygapctBeHHbli yHuBepeuret, Cankr-IlerepOypr, Poccns
artamonova@hotbox.ru

VARIATIONS OF SURFACE PRESSURE IN THE NORTHERN AND SOUTHERN HEMISPHERES
DURING FORBUSH DECREASES OF GALACTIC COSMIC RAYS

LV. Artamonova, S.V. Veretenenko
Saint-Petersburg State University, Saint-Petersburg, Russia

I[TpoBezneHo Kccie0BaHNe BapHalvid PH3EMHOTO aTMOC(EpHOro IaBJIeHHs B CBSI3M C KOPOTKONIEPUOIHBIMH BapHa-
IUSIMU TaTakTIIecKix kocMuuyeckux iiyueit (I'KJT) B Tedenune xomomHoro moxyroaus 3a nepuog 1980-2006 rr. B padote
ucnonszoBanbl ganHele peanann3a NCEP/NCAR st yposHs nasiaenus 1000 rlla. IToxazano, uro ¢opOym-
normwkeHust I'KJI conpoBoskaaroTcst 3HaUMTEIbHBIMU BapHalUsIMK IPU3EMHOTO J1aBieHus B paifoHax CeBepHOH
u IOxxHOU ATnaHTHKH, a Takke B FOxHOM okeaHe. O0IacTH MaKCHMAaNbHBIX OTKJIOHEHHUH JaBIICHHSI PACIIONIOXKe-
HHI B mosice mupot 45-70° kak B CeBepHOM, Tak u B FOxxHOM monmymapun. B CeBepHOM momnymiapun Hanbosee 3Ha-
YUMBII pOCT IpU3eMHOTO AaBieHus HaOmromaercs Han CeepHolt EBpomoit m 3amagroit Cubupeio Ha 3—4-if neHp
nocie Havyana ¢opOyur-nonmwkenus: ['KJI. B KOxuHoM nonymapuu Hanboliee 3HAYNMBIE MOJ0XKUTEIbHbIE OTKIIOHE-
HUSL IaBJIeHMsI HAOMIOat0TCs B IBYX obuactsix. [lepsast pacnosoxena mexxay HOxHo# Adpukoii 1 AHTapKTHIO#M, BTOpast
— MeXay ABcTpanueid 1 AHTapKTHAON. B 00emx 0071acTax MaKCUMyM POCTa TABJICHUS IPUXOANTCS HA 4—5-1 JeHb OTHO-
cuTeNbHO Havana (opOyii-noHwkenus. [Ipeamonaraercs, YTo MPUYUHON HAOIIOIAEMOr0 POCTa JABJICHHS SIBIISCTCS
YCUJICHUE aHTHHHKﬂOHH‘IeCKOﬂ AKTUBHOCTHU B YKa3aHHBIX PEr'MOHax B CBA3U C UCCIIEAYEMBIMHU CO6I)ITI/IHMI/I.

The investigation of atmospheric pressure variations during Forbush decreases of galactic cosmic rays (GCR) was car-
ried out, and the data of NCEP/NCAR reanalysis for the cold half of year of the period 1980-2006 were used. GCR For-
bush decreases are shown to be accompanied by significant variations of surface pressure in the North and South Atlantic
regions and over the South Ocean in the latitudinal belts 45-70° in both hemispheres. The maximum pressure values were
revealed on the 3—4-th days after Forbush decrease beginning over the North Atlantic, Scandinavia and North Europe in
the Northern hemisphere. In the Southern hemisphere the maximum pressure was observed on the 4-5-th days after For-
bush decrease onset in two regions: the first is over the South Ocean between South Africa and Antarctica, the second is
between Australia and Antarctica. It was assumed that the revealed atmospheric pressure variations are caused by intensi-
fication of anticyclone activity associated with Forbush decreases under study.

BPEMEHHOM XO/I TIPU3EMHOI'O O30HA B YJIAH-Y/IJ
N PE3YJIbBTATBI KPATKOCPOYHOI'O ITPOI'HO3A

T.C. baabxanoB, A.C. 3asxaHnos, I'.C. ’Kamcyesa, B.B. Libiabinos

HuctutyT Pusngeckoro marepuanosenenus CO PAH, Ynan-VYm, Poccus
Irf @ipms.bscnet.ru

THE TEMPERAL OF SURFACE OZONE IN ULAN-UDE
AND THE RESULTS OF SHORT-TERM FORECAST

T.S. Balzhanov, A.S. Zayakhanov, G.S. Zhamsueva, V.V. Tsydypov
Institute of Physical Materials Science SB RAS, Ulan-Ude, Russia

B pabote npeacTaBneHbl pe3ynbTaThl MOHUTOPUHTA IIPU3EMHOTO 030HA B atMoctepe T. Yaan-Y 3 ¢ 2009 mo 2012 r.
MakcumansHbIe CpeJHEMECSYHbIe KOHIIEHTPAIlMN 030Ha HaOIIOJaINCh B BECCHHE-JICTHHH mepron (1o 75 MKI/M3), MHU-
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HUMAJBHBIE — 3UMOi (10 5 MKI/M’). OTMEUeH POCT CPEIHErOOBBIX KOHIICHTPALIHIA 030Ha, KOTOPBIiT [PEBBILIACT CPE/IHE-
cyrounyto [1JIK, 4To cBUIETENBCTBYET 00 YBENMUEHUHN BKJIa1a (POTOXHMMHYIECKHX MPOLIECCOB 33 CUET YBEJINYMBAIOLICH-
csl 10JIM BBIOpOCOB aBTOTpaHcnopTa. CpenHue MakcuMalibHble KoHIIeHTparuu (10 100 MKI/M’) HaGIIOAI0TCS B ar-
pene—aBrycTe B AHeBHbIE Yackl (15—-18 4). [ns Ynan-Y a3 xapakrepHOH 0COOEHHOCTBIO SIBJISIIOTCS BHICOKHE HOUHBIE
KOHIIEHTPALMN 030HA, CPABHUMBIE C JHEBHBIMU 3Hau€HMAMHU. J[1s aHamM3a B3aMMOCBSI3U NIPU3EMHOTO 030HA C Me-
TEOPOJIOrMYECKUMH MapaMeTpaMy U OCHOBHBIMU MPEAIICCTBEHHHUKAMM O30HA MPUMEHEH METOJ MHOXKECTBEHHOMN
HEJIMHEHHOM perpeccum.

Pabora BeimonHeHa npu noanepxkke PODU (rpant Ne 12-05-31208), mesxxancunmmuaaproro npoekra CO PAH
Ne 8.

The paper presents the results of monitoring of surface ozone in the atmosphere of Ulan-Ude from 2009 to 2012.
The maximum monthly mean concentrations of ozone were observed in the spring-summer (up to 75 pg/m3), mini-
mum — in winter (up to 5 pug/m3). It’s noted the growth of annual average concentrations of ozone that exceed the
average daily concentration of ambient air standart, indicating an increase in the contribution of the photochemical
processes at the expense of increasing the share of transport emissions. Average maximum concentrations up to 100
pg/m3 observed in April and August in the daytime (15-18 h). For Ulan-Ude characteristic feature is the high noc-
turnal ozone concentrations comparable with daytime values. To analyze the relationship of surface ozone with me-
teorological parameters and the main precursors of ozone, the method of multiple linear regression.

This work was supported by RFBR (grant Ne 12-05-31208), SB RAS interdisciplinary project Ne 8.

ONIPEJAEJIEHUE BJJAYKHOCTHBIX XAPAKTEPUCTHUK ITOYBbI
C IOMOIINBIO METEOPOJIOTHYECKHUX CITYTHUKOB

H.A. Boponuna, JI.U. Kuxuep, H.H. borocsioBckumii

HanmonanbHelil uccnenoBareabckuii TOMCKHI rocy1apcTBeHHBINH yHUBEpCcHUTET, ToMck, Poccust
Bia_5@mail.ru

DETERMINATION OF THE CHARACTERISTICS OF THE HUMIDITY OF SOIL
WITH HELP OF THE WEATHER SATELLITES

LA. Borodina, L.I. Kizhner, N.N. Bogoslovsky
National Research Tomsk State University, Tomsk, Russia

TO4YHOCTH METEOPOJIOTMIECKUX MPOTHO30B, COCTABISIEMBIX C IPUMEHEHHEM YHCICHHBIX MAaTEMaTHYEeCKIX MOJIe-
Jel, BO MHOTOM 3aBHCHUT OT TOYHOCTHM HAYaJIbHBIX IIOJIEH METEOPOIOTrHYecKUX BenuuuH. IIpu 3TOM akTyanbHBIM
ABIISIETCSI Y4ET BJIArOCOJIEP KaHMs TOBEPXHOCTHOTO CJIOS MTOYBBI, OAHAKO MPSAMBIE PETyIIsIPHBIE H3MEPEHUsSI BIAroco-
Jep>KaHWs MOYBBI HE MPOBOMASATCS B OINEPATHBHOM PEXHMME, ITOITOMY HEOOXOAMMO HCIIOIb30BaTh APYrHe U3Mepe-
Hus. Hapsimy co CTaHIMOHHBIMU M3MEPEHUsIMHU, Bce OoJibliiee 3HaYeHHE MPUOOPETAIOT CIIyTHUKOBBIE M3MEpPEHHSI.
OHH SIBJIAIOTCS aKTyaIbHBIME JUIsl OTPOMHO# Tepputopun Poccuu, rae rycrora HabIo1aTeIbHONM CETH HEOCTaTO-
Hast, 0COOCHHO B KpailiHUX CEBEPHBIX M BOCTOYHBIX paliOHaX.

Pabota nocesiiieHa U3y4eHHIO BO3MOXKHOCTH HCIIOJIB30BAHMSI CITyTHUKOBBIX AAaHHBIX ISl OLIEHKH BJIArocojiep-
JKaHUS OBEPXHOCTHOTO CJI0sl MOYBHEL. B pabore mpezcraBiieHbl pe3yabTaThl HHTEPIPETALNN U CPAaBHEHHMS TAHHBIX
O BJIAXKHOCTH IIOYBBI, NOJy4YEHHBIX cO cmyTHHKAa MetOp (nanuble u3mepenus ckarrepomerpa ASCAT), u npsmbIx
W3MEpEeHUH BIaXKHOCTH, MPOBOAUMBIX Ha craHImsax CILIA.

Pabora BrmonneHa mpu momnepxkke PODU (rpant Ne 12-05-31240) m OUIl «Hayunsile u HaydHO-
nefarormyeckue Kaapbl nHHOBaroHHON Poccum» Ha 2009-2013 rr. (cormamenne Ne 14.B37.21.0667).

Accuracy of numerical weather forecast with the help of the mathematical models prediction depends on the ac-
curacy of the initial fields of meteorological variables. Thus is important the characteristic of the humidity of soil of
the surface layer of it, but regular direct measurement of the moisture content of the soil is not carried out in real
time, so we need to use the other measurements. To do this, a good fit Determination of the characteristics with help
of the weather satellites. This is actual for the vast territory of Russia, where the density of the monitoring network
is inadequate, especially in the extreme northern and eastern regions.

In the results of the studies were compared the data of soil moisture from satellite MetOp (measurement data
scatterometers ASCAT) and direct measurements of the moisture which were held in the U.S. stations.

The work was supported by the RFBR grant N 12-05-31240 and the Federal Target Program ‘“Research and
Pedagogical Cadre for Innovative Russia” for 2009-2013 (agreement N 14.B37.21.0667).

O BJINSTHAY HEOJJTHOPOJIHOCTEM T'EOT'PA®UYECKOM CPEJIBI HA PACIIPE/IEJIEHUE
TEMIIEPATYPbI BO3YXA IIO TEPPUTOPUH ITPUBOJIKCKOI'O ®EJEPAJIBHOI'O OKPYTA

H.A. Ba:xxnoBa, M.A. Bepemarun

Kazauckuit (IlpuBomxckuit) penepansusnii yausepcuret, Kazans, Poccus
Nadezhda.Vazhnova@ksu.ru
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ON THE ROLE OF INHOMOGENEITIES OF THE GEOGRAPHICAL ENVIRONMENT
ON THE TEMPERATURE DISTRIBUTION ON THE VOLGA FEDERAL DISTRICT

N.A. Vazhnova, M.A. Vereshchagin
Kazan (Volga region) Federal University, Kazan, Russia

B pamkax mporpaMMbl HCCIIEIOBaHUN COBPEMEHHBIX M3MEHECHHUI KirMaTa [IpuBomKCeKoro (emaepaibHOro OKpyra
U3y4aJoCh BIMSHHE HEOJHOPOAHOCTEH MPHUPOAHON CpeAbl Ha paclpeseieHHe TeMIepaTypbl BO3ayXa Hal OKPYTOM.
Hcnone3oBanuce MaTepuansl MHOroneTHux (19662009 rr.) n3meHeHui TeMnepaTypsl Bo3ayxa Ha 215 cTaHIusaX.

YcTaHOBJIEHO, YTO B TEILIBIA MeproA roja (anpenb—oKTsiops) He MeHee 86-91 % (a B xosoaHsIi — muib 37-58 %)
TIOJIHOTO MHOT000pa3usl paclpeliesIieHHid TeMITepaTypbl BO3yXa ONpPEAENSETCs] COBOKYITHBIM JEHCTBHEM HEOIHOPOA-
HOCTEH MoACTIIIAIONIEH TTOBEPXHOCTH, OpOrpaduu ¥ pa3Iuiui B IPUTOKAX COJTHEUHOW SHEPTHUH.

As part of the research program of modern climate change of the Volga Federal District studied the effect of in-
homogeneities in the distribution of environmental temperature over the space of the district. Materials used long-
term (1966-2009) changes in air temperature at 215 stations.

It is established that in the warm season (April-October) at least 86-91 % (and in the cold — only 37-58 %) of
the full diversity of the distribution of the air temperature is determined by the combined effect of irregularities of
the underlying surface, orography and the differences in the tributaries of solar energy.

IMPOCTPAHCTBEHHO-BPEMEHHBIE OCOBEHHOCTHU U3MEHEHHUSA KIINMMATUYECKHUX
XAPAKTEPUCTHUK TPOIIOC®EPHI B XX - HAYAJIE XI B.

JILA. BacuiibeBa

WuctutyT conneuno-3emHou pusuku CO PAH, Upkytck, Poccus
larisa_v @iszf.irk.ru

SPATIO-TEMPORAL FEATURES OF CHANGE IN CLIMATIC CHARACTERISTICS
TROPOSPHERE IN XX - BEGINNING OF XI CENTURY

L.A. Vasilyeva
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

B nannoii pabote paccMOTpeHB U3MEHEHMS KIMMAaTHYECKUX XapaKTepUCTHK Tporocdepsl ¢ 1948 mo 2012 r.
Brigenensl nBa nepuoaa (no 1976 r. u mocie), Kaxablid U3 KOTOPBIX UMeeT cBou ocobenHoctu. JJo 1976 r. B Tpomo-
cdepe CeBepHOTo MoJymIapysi MPOUCXOAMIO YMEHBIICHHE Terocoaepkanns, B KOXXHOM Hoymapiuy OHO yBENH-
YUBaIOCh. B mesoM rirobanbHOE TEIIOCOAep)KaHUE 3a ITOT mepro He m3MeHunockh. [locie 1980 r. B HIDKHEH Tpo-
mocepe 000mX MONyIIApUil TEIUIOCOACp )KaHUE YBEIMYIHUBAETCS, a B BepxHell Tpomocdepe FHOkHOTO momyrmapus
YMEHBIIAETCs, TEINIOCOAep KaHne Beel Tponocdeps! pu 3ToM He MeHsiercs. CiieqyeT OTMETHTb, YTO MEXIY STHMH
MIEPHOAAMU TIPOHU30LIET CIBUT KIIMMAaTHYECKON CUCTEMBI, UMEIOIUI MECTO B TPONIMYECKOHN YacTh THXOro okeaHa u
NPOSIBIISIFOLIMIACS TaKKe B JPYTHX KIMMAaTHYECKUX XapaKTEPUCTUKAX TPOHOCHEpHI.

In this paper the changes in climatic characteristics of the troposphere from 1948 to 2012 are investigated. It was
distinguished 2 periods (prior to and after 1976), each of which has its own characteristics. Until 1976 in the tropo-
sphere of the northern hemisphere caused a decrease of the heat content. In the Southern Hemisphere the heat con-
tent increased. In general, the global heat content during this period has not changed. After 1980 the heat content of
the lower troposphere of both hemispheres increases. The heat content of the upper troposphere of the Southern
Hemisphere decreases, nonetheless the heat content all troposphere is not changed. It should be noted that between
the periods of the climate system has been a shift taking place in the tropical Pacific Ocean and is also seen in other
climatic characteristics of the troposphere.

IKBATOPUAJIBHOE CMEINEHHUE I0)KHOA3SHATCKOI'O AHTUIIMKJIOHA
P AHTPOIIOTEHHOM BO3JJENCTBUH

I'an Xyan, Ca it

Wncruryt dusuxu atmocdepsr, KAH, ITexun, Kurait
cw@post.iap.ac.cn

EQUATORWARD SHIFT OF THE SOUTH ASIAN HIGH
IN RESPONSE TO ANTHROPOGENIC FORCING

Gang Huang, Xia Qu
Institute of Atmospheric Physics, CAS, Beijing, China

62



FLHI®O®D-2013. Cexyus D. Quszuxa ammocgepbl

The South Asian High (SAH) is a huge anticyclone in the upper troposphere. It influences the climate and the
distribution of trace constituents and pollutants. The present study documents the change in the SAH, the underlying
precipitation under global warming, as well as the possible link between the changes, based on 17 Coupled Model
Intercomparison Project Phase 5 (CMIP5) model simulations. The CMIP5 historical simulation reasonably repro-
duces the upper-troposphere circulation (including the SAH) the underlying precipitation, circulation and moisture.

Under global warming, the SAH shifts southward and more than 75 % of the CMIP5 models project the shift. In
individual model, the models with stronger anticyclonic circulation in south part of the climatological SAH than that
in north part tend to project more significant southward movement and vice versa. The underlying precipitation re-
sponse displays a dipole feature: negative over the southeastern equatorial Indian Ocean (IO) and positive over the
tropical northern IO, the Bay of Bengal and the equatorial western Pacific. The results of the Linear Baroclinic
model (LBM) show that the forementioned regional rainfall changes over the Bay of Bengal and the equatorial
western Pacific mainly contributes to the southward shift of the SAH.

In addition, the precipitation and the surface wind responses over Indo-Pacific region are well coupled. On one hand,
the surface wind anomaly affects the rainfall response through altering the SST and moisture. On the other hand, the LBM
results show that the condensational heating released by regional rainfall changes sustain the surface wind response.

BJAUAHUE JUCIEPCHUU PASMEPOB ADPO30JIEl HA JUCCUTATUBHYIO HEYCTOMUYUBOCTD
A3PO30JIBHBIX IOTOKOB B IIVTASME IIJIAHETHBIX ATMOC®EP

B.C. I'pau

WnctutyT npuknansoit ¢usuku PAH, Hwknuit Hosropoa, Poccus
vsgrach@appl.sci-nnov.ru

THE INFLUENCE OF AEROSOL’S SIZE DISPERSION ON DISSIPATIVE INSTABILITY
OF AEROSOL FLOW IN PLANETARY ATMOSPHERES’ PLASMA

V.S. Grach
Institute of Applied Physics RAS, Nizhny Novgorod, Russia

Uccrenyercs auccumaTuBHAs HEYCTOWYMBOCTH ad3pO30JBHOTO IMTOTOKA B XOJOTHON cIa0OMOHM30BaHHON CTOJIK-
HOBUTENIbHOM 11a3Me. HeyCcTOMUYMBOCTh MOPOKIAETCA OTHOCUTENBHBIM JABUKEHHUEM a’pO30JbHONM U MOHHOW KOM-
MOHCHT, BBI3BAHHBIM TPABHTAIIMOHHBIM ITaJICHHEM a3p0O30Jiel. YUYUTHIBAIOTCS MOJICKYIsipHAs WOHHas auddysus,
3apsa KPYHHBIX YacTHI] M pa30poc X pa3MepoB ISl TPEX MOJACIBHBIX paclpeesieHHI: MOHOIUCIIEPCHOTO aHcaMO-
JIsl, CTETIEHHOTO pachpeenenus u pacrpeaeneHus [aycca. [lomyueHsl 3aBUCUMOCTH OPOTOBOIO 3HAYEHUS 3apsiia
Ha a3p030JI1X, HeOOXOIMMOTO ISl pa3BUTHS HEYCTOMYMBOCTH, OT apaMeTpPOB CUCTEMBI. [loka3zaHo, 4TO TUCTIEPCHS
pa3MepoB YACTHIL] 3HAYUTENILHO IOBBIIIAET [IOPOrOBOE 3HAUEHUE 3apsAla U KaYeCTBEHHO MEHSIET 3aBUCHUMOCTH OT
psima mapametpoB. [Ipu oTcyTcTBHE pa3dpoca MOPOTOBOE 3HAUEHHE 3apsiia YMEHBIIACTCS IPH YBEIWICHUH CKOPO-
CTH a3po30JIeH; IMpH y4eTe pa3dpoca 3aBUCHMOCTh MTOPOTOBOTO 3HAUCHUS OT MapaMEeTPOB, OMPEIEIISIOINX CKOPOCTh,
uMeeT MUHUMYM. [loporoBoe 3HaueHne yBeIM4IUBaeTCs ¢ poctoM KodddunmenTa nounoi qudoysun. [onydeHs: ko-
JIMYECTBEHHBIE OLIEHKH JuIst Me3ocdepsl 3emiH (BbicoThl 80-90 kM), cpenneii armoceps Mapca (70-110 kM) 1 noHo-
ctepnl Turana (900-1200 km).

Dissipative instability of aerosol flow in a cold weakly-ionized collisional plasma is studied. The following factors are
considered: relative motion of the aerosol and ion components, caused by gravity, molecular ion diffusion, charging proc-
esses for aerosols and their size dispersion for three model distributions (monodispersed ensemble, power and Gaussian
distributions). The dependences of the threshold particle charge, necessary for the instability to develop, on the system
parameters are obtained. It is shown that the size dispersion greatly increases the threshold charge and changes its depend-
ence on some of the parameters. For monodispersed ensemble, threshold decreases with increasing of the aerosol velocity;
with the account of the dispersion, threshold charge has a minimum over velocity. The threshold increases with the ion
diffusion coefficient. Quantitative estimates are obtained for Earth’s mesosphere (altitudes of 80-90 km), mean Martian
atmosphere (70-110 km) and Titan’s ionosphere (900—1200 km).

rOJIOBOM M CYTOUYHbIN XOJ KOHUEHTPALIMIA A3PO30JISI (PM;g_5 1 PM,5)
B ATMOC®EPE I0KHOM I'OBH

AL JlementbeBa, I'.C. ’Kamcyesa, A.C. 3assixaHoB

HuctutyT Pusndeckoro marepuanosenenns CO PAH, Ynan-Ym, Poccus
ayunadem @rambler.ru

ANNUAL AND DIURNAL VARIATION OF AEROSOL CONCENTRATIONS (PM;y_,5s AND PM,5)
IN ATMOSPHERE OF SOUTH GOBI

A.L. Dementeva, G.S. Zhamsueva, A.S. Zayakhanov
Institute of Physical Materials Science SB RAS, Ulan-Ude, Russia
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[IpencraBneHs! U IPOAHATM3UPOBAHBI K3MEHEHUS KOHIIEHTpAIHid adpo30iisi PM o, s 1 PM, 5 B atmochepe FOxHoi
I'obu (ct. Hananzaaran) 3a 2009 r. MakcuMmaibHEIC 3HAYCHUS CPETHEMECIHBIX KOHIICHTPAIMH B TOJJOBOM XOJIC BBI-
SIBJICHBI B XOJIOJHOE BpeMs TO/Ia 1, HaIIpuMep, B 1ekadbpe cocTaBisioT 120 MKT/M> (PMips5) 1 92 MKT/M’ (PM,5). s
HCCIICIOBaHMSI OCHOBHBIX HAIPABIICHHUH IEepeHOca aTMOC(hEPHBIX pHMeEcel 00padOTaHbl KETHEBHBIE METEOPOIIOTH-
yeckne naHabie NOAA NCEP/NCAR HYSPLIT [http://ready.arl.noaa.gov/READYamet.php] 3a 2009 r. va ct. Ja-
nanzanaraa. B pesynbrate 00pabOTKH BEISIBICHBI CE30HHBIC PAa3lIUYMs B IIpOIleccax MepeHOca BO3MYIIHBIX Macc Ha
crt. lamanzanaran.

Pabota BrimonHeHa npu ¢uHaHcoBol monuepxkke Iporpammer IIpesuguyma PAH Ne 4.12 u oObeanHeHHOTO
npoekTa Ne 14, poinonnsiemoro CO PAH coBmecTHO ¢ Akanemuelt Hayk MoHronuu

The variations of aerosol concentrations of PM; 55 and PM, s in atmosphere of South Gobi (Dalanzadgad sta-
tion) during 2009 are presented and analyzed. In annual course the maximum values of average monthly concentration are
revealed in a cold season, for example, was found to be highest 120 p g/m3 for PM;q.»5 and 92 pg/m3 for PM, 5 in De-
cember. Daily meteorological data of NOAA NCEP/NCAR HYSPLIT [http://ready.arl.noaa.gov/READYamet.php]
during 2009 at Dalanzadgad station for research of the main directions of atmospheric impurities transfer are processed.
As result of processing seasonal distinctions in processes of air masses transfer at Dalanzadgad are revealed.

This work was supported by the Presidium Program of RAS N 4.12 and Integrated project N 14.

HNCIIOJIb30BAHMUE JIA3BEPA HA IVIMHE BOJIHBI 532 um
JJIS1 KAJIMBPOBKU AN ®P®EPEHIHUAJIBHBIX YEPEHKOBCKUX JETEKTOPOB

10.A. Eropos, C.II. Knypenko, C.B. Tutos

HHcTuTyT KOcCMOodm3nyeckux nccnenosanuii u asponomun uM. 10.I'. lladepa CO PAH, Sxytck, Poccust
yuriyegorov @ikfia.ysn.ru

USING A LASER AT A WAVELENGTH 532 nm FOR THE CALIBRATION
OF DIFFERENTIAL CHERENKOYV DETECTORS

Y.A. Egorov, S.P. Knurenko, S.V. Titov
Yu.G. Shafer Institute of Cosmophysical Research and Aeronomy SB RAS, Yakutsk, Russia

Ha nonurone HIAJI UK®UA CO PAH ycraHoBieHa cTaHIMs JIa3epHOTO 30HANPOBaHMs atMocdeps! (Junap). [pu
JVMCTaHIMOHHOM 30HANPOBAHUHU aTMOC(ephl MOJIEKYIIbI Ta30B M YaCTHIIBI a3PO30JIs BBI3BIBAIOT OCIA0IeHNe TIPOXOIs-
IIEro 4epe3 BO3AyX JIa3epPHOTO M3IIydeHHs. HacTh 30HIMPYIOIIETO Ja3ePHOTO M3IYUYEHHS! PACCEHBACTCS Ha adpo30iih-
HBIX YaCTHIAX M MOMAAaeT 4depe3 y3Kylo mieib Ha Mo3auky POV manddepeHnnaabHOro 4epeHKOBCKOTO JIETEKTOpA.
BenuumHa npuHITOr0O CUrHaia onpesessieTcs (GU3MKOM sIBJICHHsT U CBOMCTBOM atMoc(epsbl paccenBarh. B Harem city-
Yyae aHaJIN3 3KCIEPUMEHTAIBHbIX JAHHBIX IT03BOJISIET yTOYHUTH HEKOTOphIe XapakTepuctuku 11IAJL, onpenensemsle o
YepeHKOBCKOMY M3ITy4EHHIO, HallpuMep, SHEpruio JuBHA. Kpome Toro, nuaap mo3BossieT IpOU3BOIUTE OLEHKY IPo-
3paqHOCTH aTMoc(ephl U JaeT HaM BO3MOXKHOCTh KJIMOPOBATh YEPEHKOBCKHE JIETEKTOPHI Yepe3 arMochepy.

A station for laser atmospheric monitoring (lidar) is set up at the Yakutsk EAS array. During remote probing of
the atmosphere, molecules of gas and aerosols cause weakening of laser radiation passing through the air. A part of
probing laser beam is scattered by aerosol particles and passes through a narrow slit to the PMT mosaic of the dif-
ferential Cherenkov detector. The magnitude of received signal is determined by the physics of the process and by
scattering properties of the atmosphere. In this particular case, the analysis of experimental data allows us to refine
some of the characteristics of EAS determined by measuring of the Cherenkov emission, for example, estimation of
the shower energy. In addition, the lidar enables the estimation of the atmospheric transparency and gives us the
opportunity to calibrate Cherenkov detectors via atmosphere.

OLEHKHU XAPAKTEPUCTUK BEPTUKAJIbHOI'O PACIIPEJEJIEHUSI BBIBPOCOB
OT JIECHBIX ITIO’KAPOB HA OCHOBE CITYTHUKOBOU UH®OPMALINHN

T.C. EpmakoBa, M.A. Codues, P.E. BankeBuu

Poccuiickmii TocyrapcTBEHHBIN THAPOMETEOPOIOTHIECKUi yHuBepcuteT, CankT-IlerepOypr, Poccus
taalika@mail.ru

EVALUATION OF THE SMOKE-INJECTION HEIGHT FROM WILD-LAND
FIRES USING REMOTE-SENSING DATA

T.S. Ermakova, M.A. Sofiev, R.E. Vankevich

Russian State Hydrometeorological University, Saint-Petersburg, Russia
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[TpencraBnena HOBasi METOAOJIOTHS OMPEAEIEHNS BBICOTHI BEIOPOCOB OT JIECHBIX MOXkapoB. Pacuer nmpoBoautcs
110 aHAJIOTHH C ONpeAeTICHHEM SHepruH KOHBEKTHBHOW HeycToiunBoctn CAPE. Meronuka Oblia mpoTecTHpOBaHa
Ha 6onee yeM 2000 cimyqaeB ans CeepHoit AMepuke u Cubupu. IlodydeHHBIE pe3yabTaThl CPABHIIN C TaHHBIMH,
NoJy4eHHbIMU ¢ HHCTpyMeHTa MISR, a takxke ¢ pesysibTatamu pacuera BBICOT BHIOpocoB 1o (opmysiam bpurrca u
onnomepHoit mojen BUOYANT. Pe3ynbTaThl BEIUKMCICHHN 110 HOBOM METOJMKE 3HAYUTENILHO TOUHEE, YeM C MPH-
MEHEHHMEM BBIIICYKa3aHHBIX 1MOIX0M0B. sl IBYX TPETbHX CIIydaeB MPOTHO3 BHICOTHI BBIOPOCOB OT CITyTHHKOBBIX
u3MepeHuil He npessimaeT 500 M, 4TO ABIAETCS JOMYyCTUMOW MOrpemHoCcThI0. [IpoaeMoHCTpUpOBaHO, YTO ONpaB-
JIBIBAEMOCTh IIPOTHO32 JJIS1 BRICOKHMX TI0XKapOB, JOCTUTAIOIINX CBOOOIHOH Tporocdepsl, ¢ KaUeCTBEHHOH CIIyTHHKO-
BOW XapaKTepHCTHKOH «good» cocTaisieT 6oiee 80 %.

A new methodology for the estimation of smoke-injection height from wild-land fires is proposed and evaluated.
The proposed new methodology considers wildfire plumes in a way similar to Convective Available Potential En-
ergy (CAPE) computations. The new formulations are applied to a dataset collected within the MISR Plume Height
Project for about 2000 fire plumes in North America and Siberia. The estimates of the new method are compared
with remote-sensing observations of the plume top by the MISR instrument, with two versions of the Briggs' plume-
rise formulas, with the 1-D plume-rise model BUOYANT, and with the prescribed plume-top position. The new
method has performed significantly better than all these approaches. For two-thirds of the cases, its predictions devi-
ated from the MISR observations by less than 500 m, which is the uncertainty of the observations themselves. It is
shown that the fraction of “good” predictions is much higher (>80 %) for the plumes reaching the free troposphere.

ATJIAC OBJIAKOB

10.C. 3araiinoBa, *E.B. JIeBsiToBa

'MHCTHTYT 3eMHOr0 Marserusma, HoHochephl H pacrpocTpanenus paguosons um. H.B. ITymkosa PAH, Mocksa, Poccus
2I/IHCTHTyT conmHevyno-3eMHo# pusuku CO PAH, Upkytck, Poccus
yuliazagainova@mail.ru

CLOUD ATLAS

1

Yu.S. Zagainova, ’E.V. Devyatova

'Pushkov Institute of Terrestrial Magnetism, Ionosphere and Radiowave Propagation RAS, Moscow, Russia
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

B pabote mpencraBieH ATiac 00JaYHOCTH, XapaKTepHOH ais okpecTHocTer CasHckoil obcepBatopun NC3D
CO PAH (MoHpl), K COCTABJICHUIO KOTOPOIO MPUBJCUCHBI MaTepHalbl COOCTBEHHBIX HaOmoneHuil. Crerpduka
Hamero ATiaca B TOM, 9TO B HEM COIOCTABISIIOTCS (POTOCHUMKH OOJIAYHOCTH, CHIEJIAHHBIE C TTIOMOIIbIO OOBIYHOM
(hoToKamephl, CO CHUMKAMH, TOJYYEHHBIMH B aBTOMATHYECKOM PEKHUME C KaMephl MOJHOTO Heba (0 MOCIeIHIM
CHHMKAaM IJIAHUPYETCS U3y4aTh COCTOSHUE 00JIAYHOCTH B palioHe 00CePBATOPHH C IICIIBIO BBISBICHHS CBS3CH Ompe-
JIETICHHBIX (OpM 00JIAYHOCTH C acTPOKIMMATHYECKHMH YCIOBHAMHU MecTHOCTH). Kpome (oTocHMMKOB B ATiace
MpeJCTaBICHA KpaTKas HHPOPMAIHS O KaXIOH KOHKpPETHOUW GopMe 00IaKkoB, 00CYKIAIOTCS 0COOCHHOCTH OIIpe/ie-
JICHHUSI COCTOSIHUSL OOJIAYHOCTH IO M300pakeHHsIM HEOOCBOJIAa C KaMep IMOJIHOTO Heba, MPUBOJATCS PEKOMEHIANU
IO OIICHKE COCTOSIHUS 0OJIAYHOCTH KaK B THEBHOE, TAK M B HOYHOE BPEMs CYTOK U JIp.

[Tpu cocraBnennn ATiraca ObITH yUTEHBI TpeOoBaHMS BeceMIpHON METEOPOTIOTHYECKON OpTaHU3aIlHH.

We present a Cloud Atlas for the cloudiness most characteristic neighborhoods of Sayan Observatory of Institute
of Solar-Terrestrial Physics SB RAS (Mondy) to the compilation of which involved materials of our own observa-
tions. Cloudiness images from a camera and the all-sky camera are compared in the Atlas. According to the all-sky
camera pictures the relationship of cloudiness in the Observatory neighborhoods with astroclimatic conditions to be
studied. The Atlas presents information about each specific form of clouds, discusses the features of determining the
state of clouds in all-sky images, provides guidance on the estimate of cloud by day and at night.

By drawing up the Cloud Atlas we considered requirements of the World Meteorological Organization.

B3AMMOJIEMUCTBHUE TPOIIOC®EPHI 1 CTPATOC®EPHI .
ITPU COBBITUAX BHE3AITHBIX CTPATOC®EPHbBIX NIOTEIIJIEHAU

A.JO. Kanyxuna, E.H. CaBenkoBa, A.W. Yrpiomos, A.W. [loropensies

Poccuiickuii rocy napcTBeHHBIH rHIpoMeTeoposiornueckui yausepeuret, Cankt-IlerepOypr, Poccust
anna.kanukhina@rshu.ru

INTERACTION BETWEEN THE STRATOSPHERE AND THE TROPOSPHERE DURING SUDDEN
STRATOSPHERIC WARMING EVENTS

A.Yu. Kanukhina, E.N. Savenkova, A.I. Ugryumov, A.L. Pogoreltsev

Russian State Hydrometeorological University, St. Petersburg, Russia
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OpauM n3 HamboJee APKUX TUHAMUYECKHUX MPOIIECCOB, BO BPEMsI KOTOPBIX MPOSBIIETCS B3aMMOACHCTBHE TPO-
nocgepsl U cTpaTocdepsl, SIBISIOTCS BHe3anHble ctpatocdeprsie noremenus (BCIT). BrimoaneHHbId HaMu Ha oc-
nvoee manHbix UK Met Office aHamu3 quHaMHUYECKUX MPOIECCOB B cTparocdepe moKasaj, 4To ¢ TOUYKU 3PCHHS KITH-
MAaTUYECKON M3MEHYUBOCTH B mnociennue aecatuietus (1992-2012 rr.) npoucxoauT NepeoleHKa OTHOCUTEIBHOTO
BKJIaZIa PA3TUYHBIX MEXaHW3MOB BO3HUKHOBEHUS coObitnii BCII n BHyTpeHHHUE TPOIIECCHl, CBSI3aHHbBIC C HEIMHEH-
HBIMH B3aUMOJICHCTBHEM CTallMOHAPHBIX IulaHeTapHbIX BoH (CIIB) co cpespHMM MOTOKOM, HAUMHAIOT UMETH TIpe-
obnazaromiee 3HaueHue. J{Jsi aHanM3a TUHAMHYECKOTO B3aMMOJEiCTBHs cTparocdepsl ¢ Tponocdepoi Bo Bpems
3apoXkJeHus 1 pa3BuThs coobrtust BCII ObutH paccunTanbl TpeXMEPHbIE IOTOKM BOJIHOBOW aKTMBHOCTH U MX JTUBEP-
TeHIIUS C MCIIONB30BaHUEM YCPETHEHHBIX N0 TpuHaanatu coOsrtusaM maHHbex UK Met Office. Henmnelinoe B3au-
mozerictBue CIIB co cpennum morokom 3ddexTrBHEe pu yciaoBusx BoctouHoi ¢a3sl KK, uro obbscusercs 60-
Jiee CHIIbHOW MoIyJsIuei yenoBuit pactipoctpanenns CIIB u3 Tpomocdepst B crpatocdepy.

One of the most intense processes of a stratosphere dynamics are sudden stratospheric warming events (SSW)
when the dynamic interaction between the troposphere and stratosphere is manifested. On the basis of UK Met Of-
fice analysis, we consider the dynamical processes in the stratosphere from the point of view of climate variability
over the last decade (1992-2012). The relative role of the various mechanisms of the SSW events changes in recent
decades: the internal processes associated to the nonlinear interaction of stationary planetary waves (SPW) with a
mean flow have a predominant role. Three-dimensional wave activity flux and its divergence were calculated using
an averaged 13 SSW events to analyze the dynamical interaction between the stratosphere and the troposphere be-
fore and during the SSW. Nonlinear interaction of SPW and mean flow is more effective under the easterly phase of
QBO when modulation of SPW propagation conditions from the troposphere into the stratosphere is stronger.

OTKJIMK TEMIIEPATYPbI HOBEPXHOCTHU OKEAHA HA TEOMATHUTHY1O AKTUBHOCTD
K.E. Kupuuenko, B.A. KoBasenko, C.U. Moaoapix

Uucrutyt conneuno-3emuoit pusznuku CO PAH, Upkytck, Poccus
kirichenko @iszf.irk.ru

THE SEA SURFACE TEMPERATURE RESPONSE TO GEOMAGNETIC ACTIVITY
K.E. Kirichenko, V.A. Kovalenko, S.I. Molodykh
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

IIpencraBiensl pe3yibTaThl aHaM3a U3MEHEHUH TemiepaTypbl oBepxHOcTH okeaHa (TIIO), oxBarbIBaroLIUX
BpeMeHHo nepuoj ¢ 1854 nmo 2012 r., 1 UX CBA3b C BapUalUsIMU aa-UHAEKCAa FT€OMarHUTHOW aKTHUBHOCTHU. YcCTa-
HOBJIEHO, YTO KJIMMATUYECKUH OTKJIMK Ha BO3JAECHCTBHE COJHEYHON M F€OMAarHUTHON aKTMBHOCTU XapaKTEpU3YyETCs
3HAYUTENBHOM NPOCTPAHCTBEHHO-BPEMEHHOW HEOJHOPOJHOCTBIO M HOCUT PErHMOHANbHBIN XapakTep. BbIsBieHb
3aKOHOMEPHBIE U3MEHEHUS NMPOCTPAHCTBEHHOM CTPYKTYphl OTKJIHMKA KIMMATHYECKOW CHUCTEMbl Ha T€OMAarHUTHYIO
AKTUBHOCTh. XapaKTepHOU 0COOCHHOCTHIO ATHX PACHPEIEICHNI SABISIETCS HaJIMUne 00JacTeil Kak MOJ0KUTEIBHOM,
TaKk W OTPHIATENbHONU Koppensanun. OOHapYKEHbI PEerHOHbI, B KOTOPHIX 3HaK cBs3u Mexny TIIO u aa-uamexcom
BCEra MOJIOKUTEIIEH.

IToxa3zano, uro crenens cBs3u TIIO ¢ BapuanusMu reOMarHUTHON aKTUBHOCTH B CYIIIECTBEHHOI Mepe 3aBUCHUT
OT BPEMEHHOTr0 MacuTada. ITa 3aBUCUMOCTh 00YCIIOBJIEHA TeM, uTO Oosblias yacTh Bapuaiuid TIIO ¢ BpeMeHHBIM
MacIITaboM MEHBIIE 5 JIeT BbI3BaHa MPOIECCAMHU, HE CBS3AHHBIMH C COJIHEYHON U T€OMAarHUTHOW aKTUBHOCTBIO.

The results are presented of the analysis of sea surface temperature (SST) variations, covering the period from
1854 to 2012, and their relationship to variations of the aa-index of geomagnetic activity. It is established that the
climate response to the effects of solar and geomagnetic activity is characterized by significant spatial and temporal
non-uniformity and regional nature. The regularities are found of change of the spatial structure of the response of the
climate system to geomagnetic activity. The characteristic feature of these distributions is the presence of areas of both
positive and negative correlations. The regions are discovered where the correlation between SST and aa-index is al-
ways positive.

It is shown that the extent of the connection between SST and the variations of the geomagnetic activity depends
significantly on the time scale. This dependence is caused by the fact that most of the SST variations with a time
scale of less than 5 years are due to processes that are not related to solar and geomagnetic activity.

OIIEHKA PAJIMYCA ®PUJIA U3 OITUYECKUX U METEOPOJIOT MYECKUX U3MEPEHUI
B MECTE PACIIOJIO’KEHHUSA BOJIBIIOI'O COJTHEYHOT'O BAKYYMHOI'O TEJIECKOITA

'H.H. Borbiruna, LT Kogaaio, 'E.A. KonbLioB, 'B.II JlykuH, "M.B. Tyes, A.10. lllnxoBues

'WrcruryT onmrukn atMocdepst nm. B.E. 3yesa CO PAH, Tomck, Poccns
*UHcTHTyT conHedro-3eMHoi dusukin CO PAH, Mpkytck, Pocers
bnn@iao.ru, kovadlo2006 @rambler.ru, evgen704 @iao.ru, lukin @iao.ru, for_reg @inbox.ru, artempochta2009 @rambler.ru
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ESTIMATE THE FRIED PARAMETER OF OPTICAL AND METEOROLOGICAL MEASUREMENTS
AT THE LOCATION OF A BIG SOLAR VACUUM TELESCOPE

'N.N. Botygina, *P.G. Kovadlo, 'E.A. Kopylov, 'V.P. Lukin, '"M.V. Tuev, *A.Y. Shihovtsev

'V.E. Zuev Institute of Atmospheric Optics SB RAS, Tomsk, Russia
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

[IpuBeneHbI pe3ynbTaThl CHHXPOHHBIX M3MEPCHUHN paguyca KorepeHTHOCTH Ppua ONTHYSCKHUM U METEOpPOIIO-
rugeckuM Metogamu Ha BCBT. HccrenoBaHbl CrieKTphl HEOJHOPOJIHOCTEH CKOPOCTU BETpa M TEMIIEPAaTyphl IpU
usMepenusx paaunyca @puaa. [lokazaHo, 4T0 aCTPOHOMHYECKOE BUICHHE BOJIBIIOr0 COMTHEYHOr0 BAaKyyMHOIO Teje-
CKOIla B 3UMHEE BPEeMsI XapaKTEepU3yeTCsl HU3KMMHU 3HauYeHHsMHU paauyca Dpuaa. [lomydeHHbIE B IKCIEPUMEHTE
3HAYEHHS 7y COOTBETCTBYIOT MPEIEIIbHOMY YIIIOBOMY pa3pelIieHHI0o Teneckona 7.3-5.2 yrii. cek Ha JUIMHE BOJHBI
peructpupyemoro m3myderus 0.535 MkM.

Presents the results of synchronous measurements of the Fried's coherence length optical and meteorological
methods on LSVT. Investigated the frequency spectra of wind speed and temperature measurements of the Fried
parameter. It is shown that the astronomical seeing of the Large Solar Vacuum Telescope in winter is characterized
by low values of the Fried parameter. The experimentally obtained values of ry corresponds to the special angular
resolution of a telescope is 7.3-5.2 arcsec at A=0.535 microns.

OCOBEHHOCTb BAPUAIIMI YOP B BECEHHUI IMEPUO/] B CPEJJHUX IHIUPOTAX
A.A. Koctopnas

HanumonanbHbli necnenoBarenbckuil TOMCKUM rocy1apcTBEHHBINH yHUBepcUTeT, ToMmck, Poccust
kostornaya_an@mail.ru

FEATURE VARIATIONS OF UV RADIATION IN THE SPRING IN THE MIDDLE LATITUDES
A.A. Kostornaya
National Research Tomsk State University, Tomsk, Russia

[Totox comueuHol ynpTpaduoneroBoii paauanym (Y DP), mpoxoas gepes atMocdepy 3emitu, mpeTepreBaeT psia
W3MEHEeHHH, B Pe3yJbTaTe KOTOPHIX OH IOTJIOIIASTCS WM paccenBaeTca. MHOKECTBO (PAKTOPOB BIHSET HA 3TOT
mpoiiecc, B ToM 4ncie yriosas Beicota ConHna. B rpaduke romosoro xoma Y®OP umeercs HeOombImas «JI0KOMHA»
MocyIe JIOKAIBHOTO MakCHUMyMa, npuxofsmasics Ha 60—100 nenp rona (MapT—amnpeisb), — TaK Ha3bIBaeMasi BECEHHSIS
0COOEHHOCTH B BapHualusax npuzemMHori Y ®P. B paboTax MHOTHMX aBTOPOB OHA OOBSCHSAETCS CXOJOM CHEXHOTO I10-
KpOBa, IPUBOAIINM K MAJCHUIO alb0eqo M, CIeIOBaTEeNbHO, K CHIDKEHUIO YpoBHS npuxona Y OP. Ilpu creroras-
HHUH TIPOUCXOJHUT PE3KOE YBEINYEHHE COJEPXKAHUs BOJISHOIO Iapa B HIDKHEM CJIoe Tporocdepbl, 4TO IPUBOAUT K
JIOTIOJTHUTEILHOMY TOTJIONICHHIO.

B nannoit paboTe ObLIM 00pabOTaHBI SXKEMUHYTHBIC TaHHBIC 32 BECCHHUE MECSIIbI, COOTBETCTBYIOIIME BEeCCHHEH
ocobeHHOCTH Bapuanuii, it nepuoja ¢ 2006 mo 2012 r.

The flow of solar UVR passing through the Earth's atmosphere, undergoes a series of changes. As a result of
which it is absorbed or scattered. Many factors contribute to this, including the height of the sun angle. In the graph,
the annual variation of UVR has a small “hollow” after a local maximum, attributable to the 60—100 day of the year
(March-April). This so-called spring feature in variations of surface UVR. In the work of many authors explained
this loss of snow cover. This leads to a drop in the albedo and hence reduce joining UVR. When there is a sharp
increase snowmelt water vapor content in the lower troposphere, which leads to additional absorption.

In this work, the data were processed every minute in the spring months in the period from 2006 to 2012., Which
corresponds to the spring characteristic variations.

NCCIEJOBAHUE CBA3UA TPOIIOCPEPHBIX ITIPOLECCOB
C 3IIM30JAMMU BHE3AIIHBIX CTPATOC®EPHBIX IIOTEIIVIEHUMN

O.C. KouetkoBa, B.1. MopasuHoB, M.A. PyaneBa

HucturyT comneuno-3emuot pmsuku CO PAH, Upkyrck, Poccust
olgak @mail.iszf.irk.ru

INVESTIGATION INTO THE RELATIONSHIP BETWEEN TROPOSPHERIC PROCESSES
AND SUDDEN STRATOSPHERIC WARMINGS

0.S. Kochetkova, V.I. Mordvinov, M.A. Rudneva
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

Hauboiee sipkuM TMHAMHYECKHM MPOIIECCOM B 3UMHEH cTpaTocepe sABIsIeTCs BHE3AIMHOE CTpaTochepHoe IMo-
tertenne (BCII). Cuautaercs, uro ¢opmupoBanue BCII oOyciioBieHO B3aMMOAEHUCTBHEM cTpaToc(epsl U TPOIO-
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cepbl MPEeUMYIIECTBEHHO MOCPEACTBOM BOJHOBOI AnHaMHUKH. OCHOBHBIMH HCTOYHHKAMH KPYITHOMACIITaOHBIX
BOJIHOBBIX BO3MYILEHHH B Tpomnocdepe SBISIOTCS oporpaduieckoe WM TepMHUUECKOe BO30YKAEHHE, OJIOKUHTH,
COOCTBEHHBIC KOJICOAHHUS B HIHKHUX CIIOSX aTMOC(EPHI.

B nannoii paboTe 10 AMITMPHUYECKUM JaHHBIM IPEIIPUHATA HONBITKA ONPENEIUTh POJIb OpOrpapuIecKoro Bo3-
OyxzaeHust 1 Onokupyromux mnporeccos B rerepain BCII. st oLeHKM HHTEHCHBHOCTH Oporpaduueckoro Bo3oy-
KIICHHS TIPEVIOKEH WHAEKC, KOTOPBI ONpesenseTcs HEOJHOPOJHOCTHIO MOJCTHIIAIONICH MTOBEPXHOCTH M CKOPO-
CThI0 Haberaromiero moroka. Oka3ajoch, 4TO 3a HECKOJIbKO nHed no Hadana BCII HaOmomaeTcsi pocT MHIEKCA B
HIDKHEW Tpornocdepe, YTO MOXKET UCIIOIb30BaThCs [UIsl IPOTHO3a MOTEIIeHNH. Pa3BuTHe OIOKMPYIOINX CUTyauni
OTCJIEKUBAJIOCH C TIOMOIIBIO MHIEKCA OIIOKHMpoBaHKsA. BO3ZHUKHOBEHHE OIOKMHIOB UM MX BOJIIOLHUS B HEKOTOPBIX
cektopax CeBepHOro moiymapus aeicTBUTeNbHO criocobcTBYIOT pazButuio BCII. 3asucumocts BCII oqHOBpeMeH-
HO OT oporpadudeckoro Bo30YKICHUS W OJIOKHMHTOB MOXKHO OOBSICHUTH BIHMSHHEM OJOKHPOBAHWH HA CTPYKTYPY
CTPYMHBIX TEUYEHUI B paliOHE FOPHBIX MAacCUBOB. B kauecTBe MHCTpyMEHTa AJIs aHAJIM3a IPOCTPAHCTBEHHOM CTPYKTY-
PHI TIepeHOca BOTHOBOH W BHXPEBOH SHEPTUH OBLUTH HCIIONB30BaHBI TPEXMEPHBIE MOTOKH BUXPEBOW aKTUBHOCTH. Ile-
pen HadasoMm u Bo Bpemsi BCII nepeHoC BOJIHOBOI aKTHBHOCTH, KaK MPaBUIIO, IPOUCXOIUT U3 Tporochepsl B CTPaTo-
cdepy, B 3aBepmaromieii haze BCII mOTOK BOITHOBOI aKTHBHOCTH MPEHMYIIIECTBEHHO HAMPABJICH CBEPXY BHU3.

The most striking dynamic process in the winter stratosphere is the sudden stratospheric warming (SSW). The
SSW formation is considered to be caused by the coupling between the stratosphere and the troposphere, primarily
through wave dynamics. The main sources of large-scale wave disturbances in the troposphere are orographic or
thermal excitations, blockings, eigenoscillations in the lower atmosphere.

By using empirical data, we endeavor to determine the role of different sources in the SSW generation. To esti-
mate the intensity of orographic excitation, we propose the index determined by the underlying surface heterogene-
ity and the wind speed. An increase in the index was observed in the lower troposphere several days before SSW.
This feature can be used to predict stratospheric warmings. We monitored the evolution of blocking situations by
blocking index mapping. The origin of blockings or their evolution in some sectors of the Northern Hemisphere
contributes to the SSW evolution. The SSW dependence on the blocking and on the orographic excitation simulta-
neously may be attributed to the blocking effect on the structure of jet streams near mountains. SSWs were some-
times followed by torsional oscillations propagating from the low latitudes. To analyze the spatial structure of the
wave and the vortex energy transport, we used the wave activity three-dimensional fluxes. The wave activity propa-
gation typically occurs from the troposphere to the stratosphere before and during SSW. At the SSW final phase, the
wave activity 3D flux is mainly downward.

3KCTPEMAJIBHBIE COBBITUA CTPATOC®EPHOI O ITIOJISIPHOI'O BUXPSI
B CEBEPHOM INIOJIYITAPUH B ®EBPAJIE .
O BJIMSITHUEM HUCXOJAILIEI'O BOJTHOBOI'O IIOTOKA B HUJKHEH CTPATOC®EPE

K>3 Boii, Usnb Banb

WuctutyT pusuku armochepsr, KAH, Ileknn, Kuraii
cw @post.iap.ac.cn

NORTHERN HEMISPHERE STRATOSPHERIC POLAR VORTEX EXTREMES
IN FEBRUARY UNDER THE CONTROL OF DOWNWARD WAVE FLUX
IN THE LOWER STRATOSPHERE

Ke Wei, Chen Wen
Institute of Atmospheric Physics, CAS, Beijing, China

Using ECWMF ERA-40 and Interim reanalysis data, the planetary wave fluxes associated with the February ex-
treme stratospheric polar vortex were studied. Using the three-dimensional Eliassen-Palm (EP) flux as a measure of
the wave activity propagation, the authors show that the unusual warm years in the Arctic feature ananomalous weak
stratosphere-troposphere coupling and weak downward wave flux at the lower stratosphere, especially over the
North America and North Atlantic (NANA) region. The extremely cold years are characterized by strong strato-
sphere-troposphere coupling and strong downward wave flux in this region. The refractive index is used to examine
the conception of planetary wave reflection, which shows a large refractive index (low reflection) for the extremely
warm years and a small refractive index (high reflection) for the extremely cold years. This study reveals the impor-
tance of the downward planetary wave propagation from the stratosphere to the troposphere for explaining the un-
usual state of the stratospheric polar vortex in February.

CHUJIBHOE NOXOJOJIAHUE HAJI TEPPUTOPUEN EBPA3ZUM 3UMOW 2011-2012 rr.
N IMOHUKEHUE CUTHAJIA AO U3 CTPATOC®EPHI

1,

2Jlan CAOKYHT, "Yyup Boub

"WMucturyT dusuxu atmocdepsr, KAH, Iexun, Kuraii
2MarI/ICTpaTypa Kuraiickoil akagemuu Hayk, [lexun, Kurait
cw @post.iap.ac.cn
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STRONG COLD WEATHER EVENT OVER EURASIA DURING THE WINTER
OF 2011-2012 AND DOWNWARD AO SIGNAL FROM THE STRATOSPHERE

1,2

Lan Xiaoqing, 'Chen Wen

'Institute of Atmospheric Physics, CAS, Beijing, Chin
“Graduate University of Chinese Academy of Science, Beijing, China

Circulation evolution and possible causes of a severe cold event over the Eurasian continent during the winter of
2011/2012 were investigated with the NCEP-NCAR reanalysis data. Strong cold anomalies covering almost entire
Europe, Mongolia and northeastern China, started around late January of 2012 and lasted for about 3 weeks. Analy-
sis results indicate that this cold event coincided with the phase change of Arctic Oscillation (AO) to a negative one,
which implied a possible impact of the AO. Before this phase change of AO, in the stratosphere a minor warming
happened due to anomalous upward propagation of planetary waves. Then the polar night jet decelerated and the AO
changed its sign firstly in the stratosphere. Within 2~3 weeks, the stratospheric AO signal gradually propagated
downward and the tropospheric AO evolved into a negative phase accordingly. Thus, a strong Ural blocking high
was developed, and cold air invaded into Europe and East Asia from polar region which induced the decreasing
temperature over there. Our results suggest that improvements can be made in predicting severe winter cold events
over Eurasia with the consideration of stratospheric circulation anomaly.

B3AUMOCBS3b JOPOXKHO-TPAHCIIOPTHBIX MNPOUCIIECTBUI
1O BJIAAUMHUPCKOU OBJIACTHU C I'EO- U TEJIMO®PU3NIYECKUMU XAPAKTEPUCTUKAMMAX

H.A. Jlemes, JI.B. I'pynckas

Bnamumupckuii rocynapctBensbiit yauepeuteT uM. A.I'. m H.I'. Cronerossix, Bnagumup, Poccust
i.a.leshchew @gmail.com

INTERCONNECTION OF MOTOR TRANSPORT ACCIDENTS IN VLADIMIR REGION WITH
GEOPHYSICAL AND HELIOPHYSICAL CHARACTERISTIC

LA. Leshchev, L.V. Grunskaya

Vladimir State Universaty, Vladimir, Russia

BiraguMupckuii rocy1apCTBEHHBI YHUBEPCUTET COBMECTHO C MEIUKO-CAHUTAPHOM 4YaCThIO
MBJI Poccuu no Brnagumupckoit 06acTi oCymecTBiseT paboTy MO UCCISTOBAHUIO BO3ICHCT-
BUS Tenno- U reodusnueckux (pakToOpoB Ha 370pOBhe HaceleHus. VICmonb3yloTcs cTaTUCTHYe-
CKHE JIaHHBIC TI0 JIOPOKHO-TPAHCIIOPTHBIM MPOUCIHIECTBUSAM 10 BraguMupckon obiactu 3a me-
puoza ¢ 2001 mo 2006 r. 1 6a3bl SKCIEPUMEHTAIBHBIX JTaHHBIX 110 HAIMPSKEHHOCTH 3JEKTpUYe-
CKOTI'O ITOJIsA 3eMJ'H/I, T'€OMAarHuTHOIO I10JIs1, YucjiaM BOJ'IB(i)a. Ha OTACIIBHBIX YHAaCTKaX BPEMCHHBIX
PAIOB BBISBIICHA 3HAYMMAsl KOPPEIALUS MEXKy BEPTUKAIBHOM COCTABIIAIOLIEH HANPSKEHHOCTH
3JICKTPUYECKOTO TOJIsl, MAarHUTHBIM TojieM 3emud, unciiaMu Bonbda u komudectBom JTII mo
Brnagumupckoiit obnactu. BeisBieHa 3HaUMMAasi KOPPEISIHS MEXITy KOJIUYECTBOM MOTHOIINX U
panenbix B pesyiabtate ATl mo Bnagumupckoit obmactu u unciom Bonbeda. [IpenBapurensHbril
AQHAJIU3 TOJYYEHHBIX PE3yJIbTATOB F'OBOPUT O HECIYYAWHOCTH BBISBIICHHBIX KOPPEJSIHUOHHBIX
ces3eit Mmexay A TII u reodpusnyeckumu mosssMu.

Investigation of influence of heliophysical and geophysical factors on public health is being done by Vladimir
State University together Vladimir medical inspection department of the Ministry of Internal Affairs. Statistical data
of the motor transport accidents in Vladimir region for the period from 2001 to 2006 and the base of experimental
data of electric intensity, geomagnetic field, Wolf number are being used. On some separate sites of time series there
has been revealed significant correlation between vertical component of electrical field intensity, the Earth magnetic
field, Wolf’s numbers and the quantity of road accidents in Vladimir region. Significant correlation between quan-
tity of lost and wounded as a result of road accidents in Vladimir area and Wolf's number has been revealed. Pre-

liminary analysis of the received results shows non-incidental nature of the exposed correlative connections between
the motor transport accidents and geophysical field.

BO3MYIEHUS B OKOJIO3EMHOM KOCMUYECKOM ITPOCTPAHCTBE
N METEOPOJIOTHYECKHE ITPOLNECCHI B HUKHEU ATMOC®EPE

H.10. JloobrueBa, I1.A. Ceabix

WuctutyT comneyno-3emuot pmsuku CO PAH, Upkyrck, Poccust
loir@iszf.irk.ru, pvlsd @iszf.irk.ru
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DISTURBANCES IN NEAR-EARTH SPACE AND METEOROLOGICAL PROCESSES
IN THE LOWER ATMOSPHERE

LYu. Lobycheva, P.A. Sedykh
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

Bo Bpems Oypu u cy00ypu noHocdepa noasepraercs AOCTATOYHO 3HAUMTEIBLHOMY JKOYJIEBY HAarpeBy, MOLI-
HOCTb BBICBIIIAIOMIMXCA SHEPrUYHBIX YaCTUIl OYCHBb BCIIMKA, OIPOMHAasd SHEPIrusd YBCIMYUBACT TCMIIEPpATYypy HOHO-
cepbl, BBI3BIBACT KPYIMHOMACIITAOHbIC HOHHBIC APEH(pBl U HEHTpaIbHbIC BETPhL. JIJIs MCCIeq0BaHUS BO3MOYKHOTO
BIIMSIHUSI MOIIHBIX MarHUTOC(EPHBIX BO3MYIICHUH Ha XapaKTep pa3BUTUSI METEOPOJIOTHYECKHUX TPOLIECCOB B aTMO-
cdepe ObIIM BEIOpaHBI IPUMEYaTENIbHBIE COOBITHS, KaXK/10€ U3 KOTOPBIX UMEJIO CBOIO 0cOOEHHOCT. [IpencraBieHs!
Ppe3ysbTaThl UCCIENOBAHMS BIMSHUS CHIIBHBIX MarHUTOC(EPHBIX Oyph Ha COCTOSIHUE HI)KHEH aTMOc(ephl U MOTOy.

Kpome TOT0, paccMOTpeH BONpOC O BIMSHHM PE3KOT0 BO3PACTaHMUS HIICKTPHUUECKOTO ITIOJISI COJHEYHOTO BETpa
gyepes3 TI00ATBHYI0 SJEKTPUIECKYIO Ielb BO BpeMsi MarHUTOC(hepHBIX BOSMYIICHHH Ha (pOpMUPOBaHHE OOJIAYHOTO
c110s1 (3KPAHUPYIOLLETO CII05).

During a storm and a substorm the ionosphere underwent rather a significant Joule heating with a great power of
precipitating energetic particles. Nevertheless, there were no abnormal variations in the lower atmosphere me-
teoparameters. For research of probable effect of powerful magnetospheric disturbances on character of develop-
ment of meteorological processes in the atmosphere, remarkable events have been selected, each of which had the
feature.

Besides, the problem on effect of sharp increase of the solar wind electric field via a global electric circuit on
formation of a cloud layer during magnetospheric disturbances is discussed.

NCCJIEJOBAHUE BJIUSIHUSI MATHUTHBIX BYPh HA TPOITMYECKUM IIUKJIOT' EHE3
HN.10. Jloob1ueBa, I1.A. Ceapix

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

INVESTIGATION INTO THE EFFECT OF MAGNETIC STORMS
ON THE TROPICAL CYCLOGENESIS

L.Yu. Lobycheva, P.A. Sedykh
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

B npennaraemoii pabote o6cykaaeTcss BO3ICHCTBHE MarHUTOC(HEPHBIX BO3MYIIICHHH Ha COCTOSTHUE HIDKHEH aT-
Moc¢eps! 1 noroxy. M3BecTHO, 4TO CYIIECTBYIOT pa3jIMuHbIC KJIIOYEBbIE (DAaKTOPhI M3MEHEHUs KJIMMaTa 3eMIiId, a
caM 3eMHOH KJIUMAT SIBJISETCS. IPOJODKEHHEM KOCMUYECKOT0 KnMara. JlJaHHOe HccIeoBaHne COBMELIAET pa3ind-
HBI€ TIOAXOMbI U ABISIETCS IPOAOKEHHEM Hamux padot. Llenpro JaHHOH paboThI SIBISIETCS] HCCIIEA0BAHUE BO3MOXK-
HOTO BJIMSIHUSI MArHUTOC(EPHBIX BOBMYILIEHUH Ha XapakTep pa3BUTHUsI TPOIIMYECKOTO IUKIIoreHe3a. s uccnenopa-
HUSI CIICIUAILHO OBLTH BBIOPAHBI MMEHHO YKCTPEMANIbHO CHIIbHBIC MarHuTocepHbie Oypu. M3yueHne riio0anbsHOro
pacnpeaciicHusd HpOﬂBJ’IeHHﬁ I'COMArHuTHBIX BO3MyLlI€HPIl71 B aTMOC(i)epHI)IX JaHHBIX OXBATbIBACT TC PEIrUOHBI, TAC
MOJKHO MCKaTh OTBETCTBEHHBIE 332 3TO aTMOC(epHbIE SIBJICHUS M CTPYKTYphl. TponMyYecKnil UKIOTeHe3 SIBISETCS
OJIHUM U3 CaMbIX BaXKHBIX B INPUKIAJHOM OTHOIIEHUU U HU3y4aeMBIX aCIEKTOB B JAMHAMHKE METEOPOJIOTMYECKUX
Me3oMacTadHbIX nporeccoB. Ocoboe BHUMaHKE yJIENICHO KKIOMY U3 CIIEITyIOUIUX YeThIpeX OCHOBHBIX PETHOHOB
LMKJIOTEHE3a: CEBEPO-BOCTOK M LIEHTp THXOro okeaHa, ceBepo-3aman THXoro okeaHa, ATIaHTHKA, aKBATOPUH OKea-
HOB U Mope# FOxHOTO0 nmomymapus.

We investigate effect of magnetospheric disturbances on the lower atmosphere and weather. It is known that
there are various key factors of the Earth’s climate change, and the terrestrial climate is continuation of a space cli-
mate. This study combines various approaches and is continuation of our papers. We have selected remarkable
events for next investigations of probable magnetospheric disturbances effect on the character of meteorological
processes development in the atmosphere.

Studying of global distribution of geomagnetic disturbances manifestations in the atmospheric parameters covers
those regions where it is possible to search for the atmospheric phenomena, structures responsible for it. Tropical
cyclogenesis is one of the most important in the applied relation and in investigated aspects in dynamics of meteoro-
logical mesascale processes. The special attention is given for each of the following four basic regions of cyclogene-
sis: Northeast and the center of Pacific Ocean, northwest of Pacific Ocean, Atlantic, and Southern Ocean.

MHOTI'OJETHAN YUCTHIA OBMEH 3KOCHUCTEMBI
HAJ JETPAAUPOBAHHBIMU NACTBUIIAMU U KYKYPY3HBIMU NAXOTHBIMHA YT'OJAUAMU
B NOJIY3ACYHIJIUBBIX OBJIACTAX KUTAS
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MULTI-YEAR NET ECOSYSTEM EXCHANGE OVER A DEGRADED GRASSLAND
AND A MAIZE CROPLAND IN SEMIARID AREA OF CHINA

Liu Huizhi, Du Qun
Institute of Atmospheric Physics CAS, Beijing 100029, China

In order to compare the carbon exchange process in different ecosystems and investigate their responses to me-
teorological factors and biological factors, carbon dioxide fluxes measurement based on eddy covariance over a de-
graded grassland and a maize cropland in semiarid of China from 2003 to 2009 was analyzed. During most of the
years, the maize cropland functioned as a carbon sink with a higher photosynthesis rate and lower respiration rate as
compared to degraded grassland, which was characterized as a carbon source but a weak carbon sink during growing
seasons in normal to wet years. Photosynthetic photon flux density (PPFD) was a key variable governing diurnal
variation of net ecosystem exchange (NEE) during growing season in both ecosystems except for the degraded
grassland in a dry year of 2004. Normal difference vegetation index (NDVI) was found to be most significantly cor-
related with seasonal patterns of NEE at maize cropland whereas controlling factors varied from year to year at the
degraded grassland. Annual peak normal difference vegetation index (NDVI,,,x) was significantly correlated with
annual net ecosystem exchange (NEE) and gross primary productivity (GPP) in both sites, indicating the importance
of canopy development on vegetation photosynthesis as well as ecosystem respiration. Growing season precipitation
was more responsible for annual variation of NEE rather than annual total precipitation. Scarce precipitation and
long intervals between effective rain events has induced frequent droughts in this area, which could lead to a consid-
erable change in carbon balance of the two ecosystems. The two ecosystems are sensitive to the timing and duration
of drought and response in distinct ways.

IMPOLECCHI PABBUTUA U PEJTAKCAIIUU ASPO30JIBHOI'O 3ATPA3ZHEHUA CTPATOC®EPHI
MOCJIE CEPUM B3PBIBHBIX U3BEPKEHU BYJIKAHOB B 2006-2012 rr.
O TAHHBIM JIMJIAPHBIX U3MEPEHU B TOMCKE

A.Il. Makees, B./I. bypaakos, C.1. Joaruii, A.B. HeB3opos

WncruryT ontukn armocgepst um. B.E. 3yesa CO PAH, Tomck, Poccust
map @iao.ru, burlakov @iao.ru, dolgii @iao.ru, nevzorov@iao.ru

PROCESSES OF DEVELOPMENT AND RELAXATION OF AEROSOL POLLUTION
OF THE STRATOSPHERE AFTER A SERIES OF EXPLOSIVE VOLCANIC ERUPTIONS IN 2006-2012
ACCORDING TO DATA OF LIDAR MEASUREMENTS IN TOMSK

A.P. Makeev, V.D. Burlakov, S.I. Dolgii, A.V. Nevzorov
V.E. Zuev Institute of Atmospheric Optics SB RAS, Tomsk, Russia

OnTuyecKkre 1 MUKPOCTPYKTYPHbBIE XapaKTePUCTHKH cTpaTocdepHoro aspo3oisi (CA) B 3HAYUTENLHOM CTEIIEHH
BJIMSIIOT Ha PaJMallMOHHBIE, THUHAMHYECKUE, XMMUYECKHe npouecchl B arMocdepe 3emiu. OcobeHHO sipko 3 dhexTs
BiusiHUS CA TIPOSIBIISIFOTCS TIOCJIE B3PBIBHBIX BYJIKAHHUECKHX M3BEPIKEHHH, KOT]a CEpOCoiepKalie IPOIYKThI BbI-
OpachIBalOTCsI HEMOCPEACTBEHHO B cTpaTocdepy U 00pa3yroT TaM B psife (GOTOXUMHUYECKUX PEaKIHid CEpHOKHCIIOT-
HBIIT a9p030J1b, IO CBOEH Macce B JECATKH pa3 IpeBhIMaoni Maccy (GoHOBOT0 aspo3oss. Ilpu ananuse u mporHo-
3UPOBaHMH PA3INYHBIX CTPATOCHEPHBIX U3MEHEHNH HEOOXOIMMO OIPEAEIATh M BBIACIATH IIEPHO/BI MTOBIIIEHHOTO
cogepkannsi CA, onpenensiTh U MPOrHO3UPOBATh JA0JITOBPEMEHHbIE TPEH bl N3MEHEHUH XapakTepucTuk CA.

The optical and microstructure characteristics of stratospheric aerosol (SA) influence considerably the radiation,
dynamical, and chemical processes in the Earth’s atmosphere. The SA effects are most apparent after explosive vol-
canic eruptions, when sulfur-containing products are emitted directly to the stratosphere and participate in a series of
photochemical reactions to form sulfuric acid aerosol, exceeding the background aerosol by several orders of magni-
tude in mass. The stratospheric changes should be analyzed by determining and identifying the periods of elevated
SA content, and by evaluating and predicting the long-term trends of SA characteristics.

UCCJEJJOBAHUE JOJITOBPEMEHHBIX U3MEHEHUI XAPAKTEPUCTHUK JIETHETO
BOCTOYHO-A3UATCKOI'O MYCCOHA 110 JAHHBIM ERA-40 1 NCEP/NCAR REANALYSIS

10.10. Mapuenxo, *B.A. Mopaeuuos, 20.C. Kouerkora, *TL.H. AuToxun
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RESEARCH INTO LONG-TIME VARIATIONS OF THE EAST ASIAN SUMMER MONSOON
CHARACTERISTICS FROM ERA-40 AND NCEP/NCAR REANALYSIS DATA

!0.Yu. Marchenko, >V.I. Mordvinov, >0.S. Kochetkova, *P.N. Antokhin

'L.A. Melentyev Energy Systems Institute SB RAS, Irkutsk, Russia
ZInstitute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia
*Institute of Atmospheric Optics SB RAS, Tomsk, Russia

OnHOM M3 KIIFOUEBBIX OCOOCHHOCTEH JieTHero Myccona Bocrounoii Asuun (MBA) siBisieTcst TpaHuIla pacipocTpa-
HCHUS BJIarU BrITyOb A3MATCKOTO KOHTHHEHTA, TECHO CBS3aHHAs ¢ MHTCHCUBHOCTHIO niepeHoca MBA. B pabore ucciie-
JlyeTcsl TMHAMHKa 3TOH OCOOEHHOCTH Ha OCHOBAHMHM JIAHHBIX JBYX HauOoJiee IPOIODKUTEIBHBIX apXUBOB aTMOChep-
HbIx peaHanu3oB ECMWF 40 Year Reanalysis (ERA-40 1958-2002) u NCEP/NCAR Reanalysis I (¢ 1948 no na-
crosiee Bpemst). [Tockonsky MBA pacnpocTpansieTcss IpeMMYIIECTBEHHO BIOJIb BOCTOYHON IpaHMIbl A3uu (mapai-
JIETTbHO MEepuanaHaM), B Ka4eCTBE XapaKTEPUCTUK €ro NepeHoca HCIOIb30BAINCH MPOCTPAHCTBEHHO-BPEMEHHBIC
Cpe3bl MEPUINOHAIEHOW KOMIIOHEHTHI ITOJISi CKOPOCTH, Ha OCHOBAaHUH KOTOPBIX UCCIIEAOBAIACH THHAMHKA CEBEPHOM
¥ 3allaIHOW TpaHUIl pactpocTpanerns MBA, a Takxe ero MHTEHCUBHOCTh. PacdeTsl ObUIH BHITIOHEHBI JJIS CepeIn-
HBI JIETHETO CE30Ha (HMIOJb) — MEePHO/ia MaKCHMAIIEHOTO Pa3BUTHS UCCIEIyeMbIX mpolieccoB. [lokasano, 4To rpaHu-
na pacrpoctpanennss MBA moaBep)keHa CyIIeCTBEHHBIM MEXTOJOBBIM M KBa3HICKaJHBIM H3MEHEHUsIM. Pacmpo-
CTpaHEHHE MYCCOHA BIIIyOb KOHTHHEHTA TECHO CBS3aHO C MHTEHCHBHOCTHIO IEepeHOCa. VIHTEHCUBHOCTH IepeHoca
BJIATH MMOCTEIICHHO 0CJIA0EBaET OT 00JaCTH MAKCUMYyMa K TPaHHIIaM.

XapakTepUCTHKH MYyCCOHA HCIBITHIBAIOT COTJIACOBaHHBIE JI0JTOBpEeMEHHbIe M3MeHeHus. CylecTBeHHOE 0clal-
neHue uHTeHcuBHOCTH MBA ¢ cepennnbl 70-X IT. CONPOBOXKIAETCS TPEHAOBBIMU N3MEHEHUSAMH B MOJIOKEHHUH I'pa-
HUII PaclpoCTpaHEeHUs] MyCCOHA: 00J1acTh paclpoCTpaHEeHUsI MyCCOHA CMEIIaeTcsl K I0ro-BOCTOKy. B nenom nanxbie
JBYX PEaHAIM30B ITOKA3bIBAIOT HEIUIOXOE COTJIACHE 3a NCKIIIOYEHHEM IIPOMEKYTKa BpeMeHH 10 Hadana 70-X IT.

The boundary of moisture expansion deep into the Asian continent closely related to the East Asian summer
monsoon (EASM) intensity is one of the key features of the EASM. We investigate this feature dynamics, using the
ECMWEF 40 Year Reanalysis (ERA-40 1958-2002) u NCEP/NCAR Reanalysis I (1948-present) data. Since EASM
extends mainly along the eastern border of Asia (along meridians) the space-time profiles of the meridional compo-
nent of the velocity field are used as characteristic of its extension. These profiles allowed us to investigate the dy-
namics of the northern and western borders of the EASM extension and its intensity. Calculations were performed
for the July (period of maximum development of the EASM). We revealed that border of the EASM extension has
strong inter-annual and quasi-decadal changes. The EAM expansion deep into the Asian continent is closely related
to the intensity of meridional velocity. The intensity of moisture transport gradually decreases from the maximum
EASM to the its borders.

Characteristics of the EASM have agreed long-term changes. A significant decrease in the intensity EAM from
the mid 70-th years is accompanied by trend changes in the position of EASM boundaries: area of the EASM exten-
sion moves southeast. In general, the ERA-40 and NCEP/NCAR Reanalysis I data were well matched to each other
except for an interval of time before the start of the 70's.

HCCIIEJOBAHHME CIIEKTPA OBPATHOI'O PACCEAHUA UHTEHCUBHOI'O
OEMTOCEKYHIHOI'O U3JTYYEHUA BOJAHBIM ASPO30JIEM

A.A. Myp3aneB, F0.A. MaabkoB, A.H. Ctenanos

WucturyT npuxiaguoi ¢usnku PAH, Hikanit Hosropon, Poccust
murzanev @ufp.appl.sci-nnov.ru

INVESTIGATION OF BACKSCATTERED SPECTRA OF INTENSE FEMTOSECOND
LASER RADIATION FROM WATER AEROSOL

A.A. Murzanev, Yu.A. Malkov, A.N. Stepanov
Fedorov Institute of Applied Geophysics RAS, Moscow, Russia

3HAYUTEIBHBIN POTPECC B Pa3BUTHH MOIIHBIX (PeMTOCEKYHIHBIX JIA3EPHBIX CUCTEM 3a MOCJICIHHUE JIBA JCCATH-
JIETHS OTKPBIBACT IITUPOKHE BO3MOXKHOCTH B aTMOC(EPHBIX UcCenoBaHuAX. OIHUM M3 HHTEPECHBIX U MEPCICKTUB-
HBIX HANpaBJICHUIA MCCIICIOBAHUI SBJISCTCS B3aUMOJICHCTBUE HHTEHCUBHOTO (DEMTOCEKYHIHOTO JIa3ePHOI0 U3JTyye-
HUS C BOJHBIM a3p030JIeM B HOHHU3AIIMOHHOM peXHMe. B 3KcreprMeHTax HCIONIb30BANICS THTaH-Ccar(UPOBBIN Jia-
3€pHBIN KOMILICKC C BO3MOXKHOCTBIO T€HEPALMU UMITYJIECOB JUIHTENBHOCTRIO 70 e ¢ aneprueit no 10 m/[x Ha mm-
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He BOJHBI 795 HM, "acToTa ciegoBaHust uMiryiscoB 10 ['m. MccegoBanocs B3anMOAEHCTBIE Ta3€PHOTO H3ITyUSHHS
CO CTPYyeH BOAHOTO a3p030Jisi, IPUYEeM IMHUKOBAas HHTCHCUBHOCTH JIOCTHTANa § TBt/em. [Ipu momomu cnekrpomerpa
(Solar S-150) uamepsuics CEKTP U3IIyUEHUs, pacCessHHOro Hazaj moj yrioMm 20° k HanpasieHuto maaeHus. [lomy-
YCHHBIC CTIICKTPBI, B OTJIMYHME OT CIEKTPa MAAONIET0 H3TyYCHHUS, XaPAKTEPU3YIOTCS HATMYHEM «KOPOTKOBOJIHOBOTO
wieya». Ero mosiBiieHre 00YCIOBICHO B3aUMOJICHCTBHEM MAMAIOIIET0 U3IYUYCHHUS C TUIA3MEHHBIME OYaraMH B Kall-
JISIX a3PO30JISL.

Latest progress in generation of intense femtosecond laser pulses leads to the new ways of atmospherics studies.
Interaction of intense femtosecond laser radiation with atmospheric aerosol under condition of water microdroplets
ionization is one of the interesting problems in this direction. In our experiments we use Ti:Sapphire laser system
with pulse energy up to 10 mJ and 70-fs FWHM duration at 795 nm central wavelength with 10 Hz repetition rate.
We have studied interaction of the laser radiation with aerosol jet. Peak intensity at the position of aerosol jet
reached 8 TW/cm? for maximum pulse energy. Backscattered spectra (20 degrees from the backward direction) were
measured by a spectrometer (Solar S-150). The characteristic feature of the spectra obtained is the appearance of
short wavelength “shoulder”. This effect is due to plasma formation inside the water droplets.

MPEIM3UOHHBIN MOJYJISITOP YACTOTHI U3JTYUEHUS
OIITUKO-AKYCTHYECKOI'O CIIEKTPOMETPA

K.IO. Ocunog, B.A. KanutaHnon

UucturyT ontuku armocepst uMm. B.E. 3yesa CO PAH, Tomck, Poccust
osipov@iao.ru

LASER RADIATION PRECISION CHOPPER FOR OPTOACOUSTIC SPECTROMETER

K.Yu. Osipov, V.A. Kapitanov
V.E. Zuev Institute of Atmospheric Optics SB RAS, Tomsk, Russia

B pabote npemnokeHa cxema U MpOBOAMTCS pa3paboTKa MPEHU3NOHHOTO 3€PKAJIBHOTO MOAYJISITOPA YaCTOTHI JIa-
3€pHOr0 M3JIyYEHUs ISl ONTHKO-aKyCTHYECKOTO CIEKTPOMETpa C IHOAHBIM JIa3epoM. B ONTHKO-aKyCTHYECKHX
CIEKTPOMETPaX MCIOIB3YETCSI MOLYIISITOP YacTOTHI JIA3EPHOTO N3Ty4EHHS, KOTOPBIH MMEET PSAJ HEIOCTaTKOB, TAKUX
KaK CJIOXHOCTb IEPECTPONKH M HECTaOMIBHOCTh YacTOTHI MOAYJSIHMU. V3MEHeHHe 4acTOThl MOAYJIIIMM Ha He-
CKOJIBKO T'€pII SIBJISIETCS] KPUTHYHBIM TIPH NMPELU3HOHHOM M3MEPEHHH, IOCKOJIBbKY HECTaOMIBHOCTh YaCTOTHI MPUBO-
JUT K TIOSIBJICHUIO JIOTIOJHUTEIBHOIO UCTOYHHUKA ITyMOB. [lIsl peanusanuy npeasaraeMoro 1mojaxo/1a NpoBeeH Bbl-
60p onTUMAaNBFHON YacCTOTHI MMITYJIBCHOTO BO3ICHCTBHUS W KOHCTPYKIIMHM ONTHKO-aKyCTHYECKOH KOJIBIIEBOU pe3o-
HAHCHOM sueiku. Vcnonp3ys 3epKalbHBIA CEKTOPHBIN TUCK BMecTO 00BI9HOTO U 100 % MOBOpPOTHOE 3€pPKAJIO, MOXK-
HO OCBETUTh 00€ SYEHKH OnTHKO-aKycTuueckoro aerekropa (OAJI) mocpencTBoM MOayIMPOBAHHOTO W3ITy4YEHHS,
CTPOTO MPOTHBOIIOJIOXHOTO 10 (ase, U MOITYyYHUTh JOTOJIHUTEILHOE yIBOCHUE CUTHAIA HA PE30HAHCHOM YacToTe, 4To
o3HavaeT yaBocHue yyBcTBUTENbHOCTH OAJl. PaspabaThiBaeMblil MOIYJIATOP M CHCTEMa CTAOMITU3AIMN YaCTOThI Bpa-
IIEHHMS TTOAJIEP’KUBAIOT IOJATOBPEMEHHYIO CTaOMIBHOCTE YacTOTHl MMITYJILCHON Moxyiisiumu Ha yposHe 0.012 %, uto
MO3BOJISIET O0JIee YeM Ha IOPSI0K YBEIHMYUTh OTHOIEeHNe curHan/mym OA/L

The article introduces the scheme of precision mirrored chopper of laser radiation for Optoacoustic spectrometer
with diode laser; its development is carried out. The Optoacoustic spectrometers contain frequency modulator of
laser radiation which has a number of disadvantages, such as tuning complexity and chopping frequency instability.
The change of chopping frequency by several Hertz is critical at precision measurement as frequency instability
results in occurrence of additional noise source. In order to implement the proposed approach the optimal frequency
of laser pulsing impact and construction of optical resonant ring cell have been selected. The use of a mirror sector
disk instead of the ordinary one and 100 % rotating mirror allows us to lighten both cells of optoacoustic detector by
opposite in phase modulated radiation and obtain additional signal doubling on resonance frequency. It means the
doubling of optoacoustic detector sensitivity. The developed chopper and its stabilization system of rotation fre-
quency support a long-term stability of modulation frequency within the limits of 0.012 % that allows the increase
of signal-to-noise ratio of optoacoustic detector in more than 10 times.

CYTOUYHAS JTUHAMUKA BEPTUKAJIBHOI'O PACHIPEAEJEHUS TAPHUKOBBIX 'A30B
B IIOT'PAHUYHOM CJIOE ATMOC®EPBI

IL.H. Autoxusn, B.I'. ApmiunoBa, M.1O. Apuiunos, b.Jl. beaan, C.b. beaan, I.K. laBbinoB, A.B. Ko3nos,
0.A. Kpacuos, O.B. IIpaciaosa, T.M. Paccka3uukoBa, /I.E. CaBkun, I'.H. Toimaues, A.B. ®odonos

WncruryT ontuku armocdeps! uMm. B.E. 3yeBa CO PAH, Tomck, Poccust
pov@iao.ru

DAILY BEHAVIOR THE VERTICAL DISTRIBUTION OF GREENHOUSE GASES
IN THE ATMOSPHERIC BOUNDARY LAYER
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P.N. Antokhin, V.G. Arshinova, L.Yu. Arshinov, B.D. Belan, S.B. Belan, D.K. Davydov, A.V. Kozlov,
0.A. Krasnov, O.V. Praslova, T.M. Rasskazchikova, D.E. Savkin, G.N. Tolmachev, A.V. Fofonov

V.E. Zuev Institute of Atmospheric Optics SB RAS, Tomsk, Russia

B pabote nmpuBeneHbI pe3yJIbTaThl CYTOYHOIO CaMOJIETHOTO 30HIUPOBAaHMS aTMOC(EPHI, BBITOJIHEHHOTO Ha Ca-
mosiere AH-2 B ¢oHoBOoM paiione Tomckoil obaacTu, HaJl U3MEPUTENILHON MadTOW, BXOISIEH B COCTAaB IPOEKTa
«banins». [TocTpoeHs! BepTHKAIbHBIE MPOQUIN pacipeaeieH s KOHIIGHTPAIMU YITIEKHCIOro ra3a u o30Ha. B psne
9KCIEPUMEHTANIBHBIX JAHHBIX OBUIO BBISBJIECHO SIBHOE (POTOXMMHUUECKOe 00pa3oBaHUE 030HA B IOTPAaHHUYHOM CIIOE.
B norpannyHoM citoe arMocdepsl HadI0AaeTCsl 3aMETHBIM CyTOYHBIA X0/ KOHIIEHTPalui 030Ha, KOTOPBIH orpese-
JIsieTcs ero 00pa3oBaHUEM B IIEPHO]T AKTUBHOM (DOTOXMMHUYECKOM reHepaIyy.

The paper presents the results of the daily sounding of the atmosphere made aircraft in the background area of
the Tomsk region, above the measuring mast which is part of the “Tower”, on the AN-2 aircraft. The vertical pro-
files of division ozone and carbon dioxide is pottered. A experimental findings revealed distinct photochemical
ozone in the boundary layer. In the atmospheric boundary layer there is a marked diurnal variation of ozone, which
is determined by the formation of a period of active photochemical generation.

BJIMAHUE KBA3UJIBYXJIETHEI'O KOJIEBAHUSA U COJIHEEIHOI?‘I AKTUBHOCTH
HA MEXTOAO0BYIO UBSMEHYUBOCTD JAT BECEHHEHN IIEPECTPOUKHA
CTPATOC®EPHOU IUPKYJISIIUN

E.B. Pakymuna, A.JO. Kanyxuna

Poccuiickuii rocynapcTBEHHBIH rupoMeTeopoorndeckuii yausepcurer, Cankr-IlerepOypr, Poccust
zhenya_rakushina@mail.ru

INFLUENCE OF THE QUASI-BIENNIAL OSCILLATION AND SOLAR ACTIVITY ON INTERANNUAL
VARIABILITY
OF THE SPRING-TIME TRANSITION OF STRATOSPHERE CIRCULATION

E.V. Rakushina, A.Yu. Kanukhina
Russian State Hydrometeorological University, Saint-Petersburg, Russia

Becennsist mepecTpoiika cTpaTochepHON UPKYJIAIMH, WIH Pa3pylicHHE IMOJSIPHOTO BHXPS, — 3TO W3MCHCHUE
HaIIpaBJIeHUs] 30HAJIBHOTO ITOTOKAa C BOCTOYHOTO Ha 3arajHoe, KoTopoe Habmronaercst Ha yposHe 10 rlla B nepBoit
MIOJIOBUHE ampenst. OTO ABIEHUE MPOUCXOTUT 3a CUYET CE30HHOTO M3MEHEHUs 3eHUTHOro yria CojiHna, HO Takke
3aBHCHUT OT BO3JIEHCTBHS IUIAHETAPHBIX BOJIH HA CPETHHIA MOTOK. B maHHOI paboTe McciaenoBaHo BIMSHAE CONHEU-
HOW aKTUBHOCTH Ha M3MEHUYMBOCTH CPOKOB BECEHHEW MepecTporku cTpaTochepHoi mupkysuuu. s oOHapyxe-
HUS BIMSHUS TaHHBIE O CPOKAaX M COJIHEYHOW aKTUBHOCTH OBUIM CTPYIMITUPOBAHBI COTIACHO (pa3aM KBa3HIBYXJIET-
HUX KojeOaHuid. B pesynpraTe Oblia BRISIBICHA 3aBUCHMOCTD JIaT BECEHHEH MepecTpoiiKu cTpaTocepHOi IUpKyIIs-
LMK OT COJIHEYHOW aKTUBHOCTH, IIPUYEM IIPH PA3JEICHUN NEPECTPOUKH 110 CPOKAM HA PAHHIOI M IO3[HIOK0 HaU-
OopIee BO3ACHCTBIE COTHEYHOTO CHT'Haja OOHApy)KEHO IpHU MO3gHEH mepectpoiike. Takxke OBLIO MOKa3aHO, YTO
IIPY BBICOKOW COJIHEYHOM aKTMBHOCTHU CBSI3b MEX]y JaTaMU BECEHHEH NEPECTPOMKU U COJIHEYHOH aKTUBHOCTHIO
CUJIbHEE, YEM IIPU HU3KOMU.

The springtime transition of the zonal mean flow in the strantosphere or springtime polar vortex breakup is the
change in the direction of zonal flow from the eastward to westward, which is observed at the 10 hPa level in the
first half of April. This phenomenon occurs due to seasonal changes of the solar zenith angle, however, it also de-
pends on planetary waves impact on the mean flow. In this paper the influence of solar activity on variability of
springtime transition dates of stratospheric circulation is investigated. To detect the influence, the springtime transi-
tion and solar activity datasets were grouped according to the phases of the Quasi-Biennial Oscillation (QBO). It
was obtained that there is a dependence of spring transition dates on solar activity. And in case of dividing data on
early and later spring transition the more influence of solar signal is revealed at late spring transition. It was also
shown that under high solar activity conditions, the relation between spring transition dates and solar activity is
stronger, than at low one.

HCCJIEJOBAHUE JOJITOBPEMEHHbBIX TAPAMETPOB BHE3AIIHBIX CTPATOC®EPHbIX
HOTEIIVIEHUU B CEBEPHOM NOJIYIIAPHUU 3A ITEPUO/L 1975-2013 rr.

ML.A. Pyanesa, O.C. KouyerkoBa, B.U. MopaBuHOB

Uucrutyt conneuno-3emuoit pusznuku CO PAH, Upkytck, Poccus
rudneva@mail.iszf.irk.ru

INVESTIGATION OF LONG-TERM PARAMETERS OF SUDDEN STRATOSPHERIC WARMING
IN THE NORTHERN HEMISPHERE FOR THE PERIOD 1975 TO 2013
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ML.A. Rudneva, O.S. Kochetkova, V.I. Mordvinov
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

B psine paGoT npuBOIATCS CBUAETENIHCTBA BIMSAHUS AMHAMHYECKHX IPOIECCOB B cTpaTocdepe Ha OOy Iup-
KyJISLuio atMocepsl B Tporocdepe. B ¢Bs3u ¢ 3TUM HccnenoBanus TponochepHo-cTpaTochepHbIX B3aUMOIEHCT-
BUi1 IPUOOPETAIOT HE TOJILKO TEOPETHYECKUI HHTEPEC, HO U MPAKTUYECKYI0 3HaUuUMOCTh. OCHOBHOI 0COOEHHOCTBIO
JMHAMHUKH 3UMHEH cTparocdeps! SBISIOTCS BHe3anHble crparocdephbie notemieHus (BCID). B 3aBucumoctn or
MHTEHCHUBHOCTH, MPOAODKUTEIHHOCTH U BpeMeHH Bo3HMKHOBeHHs BCII MoryT okaspiBaTh pa3iMyHOE BIHMSHHE Ha
TporocdepHsie rmpouecchl. boibioi nHTepec NPencTaBIIIOT U3MEHEHHUS 9THX XapaKTEPUCTHK Ha JUTUTENIBHBIX HHTEpP-
BaJIax BPEMEHH, COIIOCTAaBUMBIX C MacIiTabaMy BPEMEHH M3MEHEHHs] OCHOBHBIX KIIMMATHUECKHX XapaKTepHCTHK. B pa-
6ote paccMoTpeHs! cTparochepHsle noterwieHnst B CeBepHOM mosymmapuu 3a repuof ¢ 1975 mo 2013 r. OnpeneneHs
OCHOBHBIE XapPaKTEPUCTHKU Ka)KAOTO MOTEIJICHUsS] — MAaKCHUMAIIbHBIE 3HAYEHHSI TEMIIEPATyphl U T€ONOTEHIUANa, IIPOo-
JOJDKUTENBHOCTB, JIOKAIM3aLHs (CEKTOp MOJIyHIapus, B KOTOPOM Pa3BHBAJIOCH HoTeruieHne). Ocoboe BHUMaHHE yIie-
JISUIOCH HAYAIIBHOM CTaJIUM Pa3BUTHS TOTEIUICHUM, TECHO CBSI3aHHON C MEXaHU3MOM HAaKa4K{ BO3MYLICHUI.

A number of papers providing evidence of the dynamic processes influence in the stratosphere on the general
circulation of the atmosphere in the troposphere. Investigation troposphere-stratosphere interactions acquire not only
of theoretical interest, but also practical significance in this connection. The main features of the dynamics of the
winter stratosphere are sudden stratospheric warming (SSW). Depending on the intensity, duration and occurrence
time SSW can have different effects on tropospheric processes. Of great interest are changes in these characteristics
over long periods of time comparable to the time scale of changes in the main climatic characteristics. The paper
discusses the stratospheric warming in the Northern Hemisphere for the period from 1975 to 2013. Basic character-
istics of each of warming have been identified - the maximum temperature and geopotential, duration, location (sec-
tor hemisphere, which develops warming). Special attention was paid to the initial stage of the warming that is
closely related to the mechanism of pumping disturbances.

HEJIMHEVMHOE HACBIIIEHUE IIJIAHETAPHBIX BOJIH B 3SUMHEM CTPATOC®EPE
E.H. CaBenkoBa, A.WU. Iloropenbuen

Poccwuiickuii rocymapcTBeHHBIH rupoMeTeopoioruueckuii yausepcurer, Cankt-IlerepOypr, Poccust
savenkova.en@mail.ru

THE NONLINEAR SATURATION OF PLANETARY WAVES IN THE WINTER STRATOSPHERE
E.N. Savenkova, A.L. Pogoreltsev
Russian State Hydrometeorological University, Saint-Petersburg, Russia

Ananmus ganaeix UK Met Office peananu3sa mokasain, 94To B TeU€HHE 3MMHUX MECAIIEB B OopeanbHOM cTpaTocde-
pe CYIIECTBYET CHIIbHAsI BHYTPUCE30HHASI M MEKI0/10Basi N3MEHUYMUBOCTD aMIUIUTYH CTALMOHAPHBIX IIAHETAPHBIX
BoiH (CIIB). B nanHo#t paboTe ¢ MOMOIIBIO YUCIEHHOH MOJIETH OOl IUPKYIIALUHA aTMOC(hephl UCCIEA0BaH OT-
KUK cTparocdeps! Ha ycunenue amminty bl CIIB ¢ 3oHanpHbIM BoHOBBIM unciiom 1 (CIIB1) Ha HuxHElH TpaHu-
1e. [lomyueHHbIe pe3yabTaThl IOKA3bIBAIOT, YTO HEIMHEHHOE B3aUMOAEHCTBIE BOJIHBI CO CPEIHUM 30HAIBHBIM I10-
TOKOM IpuBoMT K HackineHnto CIIB1 B ctparocdepe. YBenmuenne ammury sl CIIB1 B Tponocepe npuBouT K
0CJIa0JICHNIO CPEeTHEr0 30HAILHOT'O MIOTOKA B HIDKHEW cTpaTocdepe Ha CPEAHNX M BEICOKHX LIMPOTaX, YTO YXy/AIlIa-
€T yCJIOBHSI pacIIpOCTPaHEHHs 3TOH BOJHEI B cTpaTocdepy. B pesynbprare ammiuryna CIIB1 B BepxHeli crpaTocde-
pe u Me3ochepe CTAaHOBHUTCS JaXKe MEHBIIIE, YEM B CITydae MaJIbIX aMIUINTY Ha HIDKHEW rpaHune. UncieHHsle sKc-
MIEPUMEHTEHI TTOKa3aJd, YTO YKa3aHHOe HenmHelHoe Hackimenue CIIB1 B cTpatocdepe HacTymaeT paHsIle, T. €. A
MEHBIIIEH aMIUTUTY i€ BOJIHBI B Tporoc(epe, B CiIydae BOCTOUHOH (ha3bl KBa3UABYXJIETHETO KOJICOAHMS.

The analysis of the UK Met Office data shows a strong interannual and intra-seasonal variability of stationary
planetary wave (SPW) amplitudes during winter months in the boreal stratosphere. Using a numerical model of the
general circulation, the stratospheric response to an increase of the amplitude of stationary planetary wave with
zonal wave number 1 (SPW1) at the lower boundary is investigated. The results obtained show that nonlinear wave-
mean flow interaction leads to the saturation of the SPW1 in the stratosphere. Further increase of the SPW1 forcing
in the troposphere leads to a substantial change of the mean flow in the lower stratosphere at middle and high lati-
tudes that restricts the vertical propagation of this wave into the stratosphere. In result the SPW1 amplitude in the
upper stratosphere and mesosphere becomes even smaller in comparison with the case of a weak forcing. Numerical
simulation showed, that the nonlinear saturation appears earlier, i.e., under smaller SPW1 amplitude, during the
easterly QBO conditions.

PE3YJIbTATBI MHOT'OJIETHEI'O MOHUTOPHUHI' A IPU3EMHOM KOHIEHTPAIIMHA O30HA
B PAMOHE TOMCKA

M.IO. ApuiunoB, B. 1. Beaan, /I.K. 1aBsinoB, [LE. CaBkun, T.K. CkasaneBa,
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THE RESULTS OF LONG-TERM MONITORING OF SURFACE OZONE CONCENTRATION
IN THE THE TOMSK CITY

M.Yu. Arshinov, B.D. Belan, D.K. Davydov, A.V. Fofonov, D.E. Savkin, T.K. Sklyadneva, G.N. Tolmachev
V.E. Zuev Institute of Atmospheric Optics SB RAS, Tomsk, Russia

B pabote npuBoasATCS pe3yapTaThl MOHUTOPHHTA 030HA B IMPHU3EMHOM CJIO€ BO3Iyxa B parione Tomcka. O600-
LICHBI JAHHBIC 10O CyTO‘-IHOMy, FO[[OBOMy nu MHOFOJIGTHGMy XOHy HpH3eMHOI>1 KOHIJ,eHTpaL[I/II/l 030Ha. HOKa?:aHO, 4yTO B
PETHOHE PETYIIAPHO MPEBBIMIAIOTCS TUTMEHNYECKHE HOPMBI KaK [JI CPEIHECYTOYHBIX, TaK M MAaKCUMAJIbHBIX pa3o-
BbIX HpeﬂeﬂbHO IlOHyCTl/IM])lX KOHHCHTpaL[Hﬁ.

Ha ocHoBe 3-1eTHUX HaOJIOJCHUHA B MPU3EMHOM CJIO€ BO3ayXa TOMCKOM 00JacTH pacCMOTpPEHBI OCOOCHHOCTH
TOZIOBOTO M CYTOYHOTO X0J1a pu3eMHoN KoHIeHTparun o30Ha (ITKO) Ha yeTsIpex mocrax, HaXOAAIIMXCS Ha HeOOIb-
IOM yIAJICHHU JPYyT OT Apyra (no 60 kM) ¥ B YCIIOBHSAX Pa3HOTO YPOBHS aHTPOIIOTCHHOTO 3arpsi3HCHUST aTMOC(ephI
(ropon, mpuropo, GOHOBHIN, JTeCHOH palioHBI). BEIBICHB Me3oMacITaOHBIe 0COOEHHOCTH B TUHAMUKE KOHIICHTpA-
LIMH O30HA.

Pa6ora BrmonHeHa npu noanepxkke Ilporpammer [Ipesumuyma PAH Ne 4, TIporpammer OH3 PAH Ne 5, mex-
JUCIUTUTMHAPHBIX MHTErpaltuoHHbIX TpoekToB CO PAH Ne 35, 70 u 131, rpantoB PODU Ne 11-05-00470, 11-05-
00516, 11-05-93116 u 11-05-93118, rockorTpakroB MunoOpHayku Ne 11.519.11.5009, 11.518.11.7045 u cormamre-
aust Ne 8325.

This paper presents the monitoring results of ozone in the lower atmosphere near the city Tomsk. Also conclude
data of the daily, year and multi-year motion of ozone concentrations in ground-level. It is shows that, in the region
regularly exceed health standards, both for the daily mean and maximum single exposure limits.

Also, based on 3-year observations in the lower atmosphere at the Tomsk region, considered the annual and di-
urnal motion of the surface ozone concentration (FEC) from 4 posts, in a short distance from each other (less then
60 km) with different levels of anthropogenic pollution (city, suburb, background, forest areas). Revealed mesoscale
features in its dynamics.

The work was supported by the Presidium of the Russian Academy of Sciences as part of its program N 4, Pro-
gram of the Department of Earth Sciences N 5, Interdisciplinary Integration Projects SB RAS N 35, 70, and 131,
RFBR grants N 11-05-00470, 11-05-00516, 11-05-93116, and 11-05-93118, Contracts of the Ministry of Education
and Science N 11.519.11.5009, 11.518.11.7045, and agreement N 8325.

METEOPOJIOTHYECKOE OBCJOYXKXUBAHUE TEIIJIOOHEPTETUKH TOMCKA
10.H. CaxapoBa

Hauunonanbuelit uccnenoBarensckuii ToMckuil rocyrapcTBeHHbli yHuBepceuret, Tomck, Poccust
saxar_18@mail.ru

METEOROLOGICAL SERVICE OF THERMAL POWER ENGINEERING OF TOMSK
Y.N. Sakharova
National Research Tomsk State University, Tomsk, Russia

Takue sHepreTHYeCKHe CUCTEMBI, KaK 3JIeKTpHYECcKas U TEIUIOBast, He(Te- U Ta30CHA0KEHHEe, yroJbHas U CHCTe-
Ma su[epﬂoi& OHEPICTUKU, COCTABJIAIOT TOHHHBHO-3HepFeTH'{eCKI/Iﬁ koMiIuiekc. OmacHBIMU SIBICHHUSAMU noroabl aJist
TEIUIOIHEPTETUKH SBIISIOTCS: TPpo3a JTF000H aKTUBHOCTH, CKOPOCTH BeTpa 15 M/c u Goree, TOHIKEHIE TeMIIepaTyphl
Bo31yxa 110 —25 °C, pe3kue u3MeHeHus Temneparypsl Bo3ayxa (10 °C B cyTku u Ooliee), IpOJA0IKUTENBHbIE MOPO-
361 (—30 °C u HIDKe) U npopoinkuTenbHas xkapa (30 °C u BbIIIe), METENH, TOJI0Je II000H HHTCHCUBHOCTH, TIy00-
KO€ IIPOMEP3aHHE MOYBBI.

B pabote paccMOTpEeHBI METEOPOJIOTHIECKOE 00CITYKUBaHHE TEIIOOHEPreTUKH TOMCKa U BIMSHUE ONACHBIX Me-
TEOPOJIOTHYECKUX SBJICHHI Ha Hee. JlaHa Taroke XapaKTepuCTHKa HEKOTOPBIX OMACHBIX SBJICHHH.

Energy determines the energy systems such as electrical and thermal energy, oil and gas, coal and nuclear energy
system. Hazardous weather phenomena for power systems are: any storm activity, the wind speed of 15 m/s or
more, lowering the temperature to —25 °C, rapid changes in air temperature (10 °C per day or more), prolonged cold
(30 °C and below) and prolonged fever (30 °C and above), blizzards, ice any intensity, deep freezing of the soil.

In this paper we considered meteorological services and the impact of the dangerous meteorological phenomena
on the thermal power engineering of Tomsk. Characteristics of some hazards are also presented.
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MPOSBJIEHUE TEXHOI'EHHOM AKTUBHOCTH
B BAPUAIIUAX ITAPAMETPOB OKPYKAIOIIEUN CPE/IbI

A.B. Couna, E.M. 3anumonckuii, A.B. [1aznyxos, 10.M. SImnoJbckuii

Pagnoactponomuueckuii nactuTyT HAH Yipaunsl, XapekoB, YkpanHa
aditu @rian.kharkov.ua

ANTHROPOGENIC ACTIVITY MANIFESTATION IN VARIATIONS
OF ENVIRONMENT PARAMETERS

A.V. Soina, E.M. Zanimonsky, A.V. Paznukhov, Yu.M. Yampolsky
Institute of Radio Astronomy of NAS of Ukraine, Kharkiv, Ukraine

B cBs3u ¢ Bo3pacTaronM BO3AEHCTBHEM LUBHIIM3ALUKN Ha 3€MIIO BCE OOJBLIYIO AKTYaIbHOCTh MPUOOPETAIOT
mpobJeMbl MpUPOAOOXpaHHOro xapakrepa. Ha pybOexe XXI crometns ObIO OOHapyXE€HO, YTO BPEMEHHOE
MOBEICHHE MHOTUX XapaKTEPUCTHK OKPY’KAaroOLIEH CPeabl MOJBEPKEHO HENeNbHOMY LHMKIY. Takoe siBieHHE ObLIO
3apEerMCTPUPOBAHO B PAa3JIMUHBIX PETHOHAX 3€MHOT'O I11apa, YTO MO3BOJIMIIO TOBOPHUTH O €ro rodalbHOM XapakTepe.
[TpoBoasiTcst 0030p, aHAIK3 U CUCTEMATU3ALNS ITPOSBICHHS HEETIbHBIX LIUKJIOB MOBEACHHS Pa3IMYHbIX 1apaMeTPOB
OKpy>Xaroliel cpeapl. B J0NoNHeHne K 9THM HCCIIEA0BaHUsIM aBTOPAaMH ObUI OCYIIECTBJICH OPUIMHAJIBHBIA TOUCK
CEeMUIHEBHBIX BapHalliii HHTEHCUBHOCTH MHUPOBOM I'PO30BOI aKTMBHOCTH. BBUIN MCIONB30BaHbl JaHHbIE PeryJisip-
HbIX HaOmonennit CHY-nrymoB B ritobansHOM pe3onarope 3emisi—roHocdepa 3a 2007-2012 rr., moiydeHHbIe Ha
YKpanHCKOI aHTapKTUYECKOHM CTaHIMU «AKajgeMHK BepHalckuii» M Ha HU3KOYACTOTHOH oOcepBaropuu Pammoac-
TpoHOMHUYeckoro mHCTUTYTa HAH YKpawmHbl B OKpecTHOCTH XapbKoBa. B pesymprare CTaTUCTHYECKOH M CIIEK-
TpalbHON 00pabOTKM MacCHBa JaHHBIX ObLTH OOHApYKEHBI HelenbHbIC Bapuanuu MomrHocT CHY-mrymoB, KoTo-
pbIe MOXKHO TPAKTOBATh KaK IOCIEICTBHS TEXHOTCHHOH JIESITEIBHOCTH.

Due to increasing civilization impact on Earth, the nature-conservative measures have become more urgent. At
the turn of XXI century, the time behaviors of many environment characteristics were found to undergo the week
cycle. This phenomenon has been observed in various regions of the world that allowed us to consider it as a global-
type phenomenon. We present the review, analysis and systematization of week cycle manifestations in behaviors of
various environment parameters. In addition to these studies, the authors carried out the special search for seven-day
variations in the intensity of the world thunderstorm activity. We used the data from regular observations of ELF
noise in the global Earth—ionosphere resonator for 2007-2012. The data were obtained from the Ukrainian Antarctic
station “Academician Vernadsky” and from the low frequency observatory of the Institute of Radio Astronomy of
NAS of Ukraine. After the statistical and spectral data processing, VLF noise weekly variations were found, which
can be interpreted as anthropogenic activity effects.

BCILIECKHA HEMTPOHOB HA YPOBHE MOPSI BO BPEMSI MOJTHUEBBIX PA3PSIIOB
A.A. Toponos, B.H. Ko3nos, B.A. Myaiasapos, C.A. Ctapoayoues

HucerutyT KocMom3ndeckux nccienosanuii u aspornomun uM. 10.T. Illagepa CO PAH, Skyrck, Poccus
toropov @ikfia.ysn.ru

NEUTRON BURSTS ASSOCIATED WITH ATMOSPHERIC LIGTNING DISCHARGE AT SEA LEVEL

A.A. Toropov, V.I. Kozlov, V.A. Mullayarov, S.A. Starodubtsev
Yu.G. Shafer Institute of Cosmophysical Research and Aeronomy SB RAS, Yakutsk, Russia

PaccMOTpeHBI 3KCIIEpHUMEHTANIBHBIE PE3yNIbTaThl PETUCTPAIlMH HEUTPOHHONW KOMIIOHEHTHI M HANPSKEHHOCTH
3JIEKTPUUECKOTO TOJISt BO BpeMst OymkHUX Tpo3 2009-2012 rr.

3aperucTpupoBaHbl KPaTKOBPEMEHHBIC BCIUIECKH IIOTOKA HEUTPOHOB BO BpeMs OJIMKHHX (5—7 KM) MOJIHUEBBIX
pa3psnoB Ha ypoBHe Mops (105 m). Berutecku HaOmoqanuch BO BpeMsi 3HAYUTESIBHOTO MOBBIMICHUS TOJIS 10 —
16 kB/M, xoTOpoe CkadykoM MeHSIOCh 10 +18 kB/M B MOMEHT MOJTHUEBOro pa3psiaa. YBEIUUYEHHUE MOTOKA HEM-
TpoHOB gocturaeT 20 % ¥ BBIIIE OT CPEITHETO YPOBHS JUIS JAHHBIX MUHYTHOT'O Pa3pEIICHHUS.

OO0CyKIarTCs BO3MOXKHOCTh T'€HEpallMd HEWTPOHOB B TOUYKE yaapa (MIPU3EMHOW YacTH KaHAla) MOJHUH U
BO3MOXKHBIE (DaKTOPBI, BIHSIOIIUE HA PETUCTPAIIUI0 HEUTPOHOB OT MOJIHUU B TOYKE JCTCKTUPOBAHUS.

We have considered the experimental results of observation of the neutron component at sea level (105 m) and
the electric field during the nearest thunderstorms in 2009-2012.

The short neutron flux bursts were registered during the short-distance (5—7 km) lightning discharges. The bursts
were observed during a significant change in the electric field (down to —16 kV/m and more), which abruptly
changed up to +18 kV/m at the time of lightning discharges. The increase in the neutron flux reached 20 % of the
average level for the data of one minute resolution.

We discuss the possibility of generation of neutrons in the lower part (the point of impact into the ground) light-
ning discharge.
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MOBEJEHUE ATMOC®EPHOM PAJJMOAKTUBHOCTHU U ATMOC®EPHO-3JIEKTPHUECKHUX
N METEOPOJIOT'MYECKUX ITAPAMETPOB BO BPEMS 3ATAKHBIX JIECHBIX ITOKAPOB

'M.C. YepenHes, 'A.B. Byxkouaos, N.N. Hnnosuros, ’M.B. Kabanos, ILM. Haropckmui,

10.A. Ixaranos, °C.B. CmupHoB, 'B.C. SIkoBaesa

1HauH0HanLHLII‘?{ uccienoBarenbckuii TOMCKUi rocynapcTBeHHbl yHUBepeuTeT, Tomck, Poccust
vsyakovleva@tpu.ru
*MHCTHTYT MOHHTOPHHTA KITHMATHIECKHX I dKoorimdeckux cucrem CO PAH, Tomck, Pocers
*Uncruryt ok armochepst CO PAH, Tomck, Poccns

BEHAVIOUR OF ATMOSPHERIC RADIOACTIVITY AND ATMOSPHERIC-ELECTRIC
AND METEOROLOGICAL PARAMETERS DURING LONG WILD FOREST FIRES

'MLS. Cherepneyv, 'A.V. Vukolov, *LI. Ippolitov, 2M.V. Kabanov, >P.M. Nagorskiy, *Y.A. Phagalov,
2S.V. Smirnov, 'V.S. Yakovleva

'National Research Tomsk State University, Tomsk, Russia
“Institute of Monitoring of Climatic and Ecological Systems SB RAS, Tomsk, Russia
*Institute of Atmospheric Optics SB RAS, Tomsk, Russia

IIpousBeneH cpaBHUTENBHBINA aHAIU3 PE3YIbTaTOB MOHUTOPUHIA BapHallUil ypOBHEN HOHU3UPYIOLIEH paanuau
B MPHU3EMHOM aTMOc(epe Ha Pa3IMYHBIX BBICOTAX Ha SKCIIEPUMEHTANIbHOH Iomanke Tomckol obcepBaTopuii pa-
IUOAaKTUBHOCTH MoHm3upyroumx mrydeHnin (TOPUU) ¢ MeTeopomorndecKuMu U aTMOC(EpHO-IIEKTPUISCKIMHU
BEIMYHMHAMH, TTOJyYEHHBIMH C HCIIOJIB30BAaHHEM DPa3HBIX METOAOB M NMPHOOPOB B JICTHUI NEpHO] HA TEPPUTOPHUHU
eBpomneiickoii yactu Poccun u tepputopun Cubupu, Bo BpeMs IPOIOKUTENBHOW 3aCyXH, MPUBEIIICH K MOsBIIE-
HHIO OOJIBIIOTO KOJIMYECTBA JIECHBIX M TOPQSHBIX M0XKapOB, CONPOBOKIABIIMXCS CHIBHEHIINM 3abIMICHHEM at-
Mocdepsl.

In the report is made a comparative analysis of the results of monitoring variations in the levels of ionizing radia-
tion in the surface atmosphere at the experimental site of Tomsk Observatory of Radioactivity and Ionizing Radia-
tion (TORIR) with meteorological and atmospheric electrical values obtained using various methods and instru-
ments in the summer in the European part of Russia and Siberia during a prolonged period of drought that has led to
the emergence of a large number of wild forest and peat fires, accompanied by heavy smoke of the atmosphere.

UCCJETOBAHUE AJIb®A- U BETA-IIOJIEW B TIPU3EMHOM ATMOC®EPE

'M.C. YepenHes, 'A.B. BykoJi0B, ‘NN. Hnnoaurtos, ’M.C. Kab6anos, I1.M. Haropcknii,

*C.B. CmupnoB, 'B.C. SIkoBieBa

1HauH0HanLHLII‘?{ uccienoBarenbckuii TOMCKUi rocynapcTBeHHbI yHUBepcHuTeT, Tomck, Poccust
maxcherepnev @tpu.ru
*MHCTHTYT MOHHTOPHHTA KITHMATHIECKHX I dKoorimdeckux cucrem CO PAH, Tomck, Pocens

RESEARCH OF ALPHA- AND BETA-FIELDS IN THE SURFACE ATMOSPHERE

'MLS. Cherepney, 'A.V. Vukolov, *LI Ippolitov, >M.S.Kabanov, *P.M. Nagorskiy,

2S.V. Smirnov, 'V.S.Yakovleva

'National Research Tomsk State University, Tomsk, Russia
Institute of Monitoring of Climatic and Ecological Systems SB RAS, Tomsk, Russia

B noxnane mpencTaBlieHBl Pe3YNBTAaThl TEOPETHYSCKUX M IKCIICPUMEHTANBHBIX HCCIICNOBAHUI MO M3YYCHHUIO
BJIMSHUS Pa3iIMYHBIX METEOPOIIOTHYECKHX MapaMeTpoB aTMOC(epbl Ha XapaKTePUCTUKH TOJIeH o-, B-U3JIy4eHHi B
NPU3EMHOI aTMOC(epe Ha pasIMYHBIX BBICOTAaX. PacCMOTPEHBI BO3MOXKHBIE CXEMBI BIMSHUS TYpOyJIeHTHOH muddy-
3MM U CKOPOCTH BETpa Ha paJuOaKTHBHBIE a3p030JIM IIpU3eMHOI atMocdepe. [IpuBeneHo obGCykneHne BapHaHTOB
COYETaHHOTO MPOSBICHHUS MOCIIEICTBUH.

B noknane npuBeneHo neTaibHOe 00CYXkKIeHNE TOBEIEHHS O- M B-paJIMOaKTHBHBIX a3po30Jjield B MPU3EMHOIl at-
Mocoepe B Tedenue 2011-2013 rr. u Biustomux GpakTopos.

The report presents the results of theoretical and experimental researches by influence of various meteorological
parameters of the atmosphere on the field characteristics of alpha, beta radiation in the surface atmosphere at differ-
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ent altitudes. Discussed eventual schemes of the influence of the turbulent diffusion and the wind speed on radioac-
tive aerosols at the surface atmosphere, shows a combined of the manifestation of the consequences.

The report contains a detailed discussion of the behavior of a-and B-radioactive aerosols in the surface atmos-
phere during 2011-2013 and influencing factors.

ONPEJAEJIEHUE XAPAKTEPUCTUK ATMOC®EPHOI'O A3PO30JI51 U CAYKH
11O JAHHBIM CAMOJIETHOT O 30HAUPOBAHUS 1 COJTHEYHOU ®OTOMETPUU

I.I'. Yepuos, T.B. bBexapesa

WncruryT ontukn armocgepst um. B.E. 3yesa CO PAH, Tomck, Poccust
chernov@iao.ru

DETERMINATION OF CHARACTERISTICS OF ATMOSPHERIC AEROSOL
AND BLACK CARBON FROM AIRBORN SENSING AND SOLAR PHOTOMETRY DATA

D.G. Chernov, T.V. Bedareva
V.E. Zuev Institute of Atmospheric Optics SB RAS, Tomsk, Russia

BakHyt0 poiib B MCCIIEIOBAHMH BBICOTHBIX MPOQUIeH MaCCOBOI KOHLEHTPALMU CaXKU U CyOMHKPOHHOTO a’3po-
30J151 B Tpomocdepe urpaet camosieTHoe 3ouaupoBanue. C momoripio camoseroB-nadopatopuit AH-30 «Ontuk-2»
(1999-2011 rr.) u TY-134 «Ontux» (c 2011 r.) Hag roxxHBIM paiionom Cubupu (HoBocubupckast 00:1.) mpoBOAsTCS
peryisipHbIe, a HaJl CEBEpO-BOCTOUHBIM ydacTkoM (55—62° N, 83—-130° E) — smuzoauueckue (2008, 2010 u 2012 rr.)
M3MEpEeHNs ITUX XapaKTepUCTUK. B naHHOM paboTe nmpeacTaBieHbl HHTErpalibHbIE (IO TOJIE aTMOC(epsl A0 7 KM)
3HAYCHHS MaCCOBOM KOHIICHTPAIMU CaXH Mpc U ONITUYECKOM TONIIH a3po30iisl Ha JyiuHe BOIHBI 0.53 MKM, paccuu-
TaHHBIC 110 U3MEPEHHBIM BEICOTHBIM MPOGUIIAM; aHATA3UPYETCS UX BPEMEHHAss U3MEHUYUBOCTh. [IpoBeneHo comoc-
TaBJeHUE Mpc C pe3ylbTaTaMy BOCCTAHOBIICHHS MAacCOBOW KOHIIEHTPAIMU CaXXH B CTOJIOE aTMOC(EPHI IO TaHHBIM
(hoTOMETPHUECKUX U3MEPEHHIHA.

PaGora BrmonneHa npu ¢uHaHcoBoi momuepxkke PODU (rpanter Ne 11-05-93119-HIITHUJI _a, 12-05-31007
Mon_a) u mporpamMmmbel OH3 PAH Ne 12.2.

Airborn sensing plays important role in the studying vertical profiles of mass concentration of black carbon and
submicron aerosol in the troposphere. With the use of measurement instrumentations aboard an AN-30 Optic-E
(1999-2011) and a TU-134 Optic (from 2011) aircrafts the regular (over the south of Novosibirsk region, Siberia)
and episodic (over the north-eastern territory of Siberia (55-62° N, 83-130° E); 2008, 2010 and 2012) measure-
ments of these characteristics are carried out. In the present work the integrated (over the thickness of the atmos-
phere up to 7 km) mass concentration of black carbon Mgc and the aerosol optical depth at a wavelength of 0.53 um,
calculated from the measured vertical profiles, are presented; their temporal variability is analyzed. A comparison
between the Mpc values and the columnar black carbon mass concentration retrieved from the photometric meas-
urements was performed.

This work was supported by the RFBR (grants N 11-05-93119-NTsNIL_a and 12-05-31007-mol_a), Programme
N 12.2 of the Department of Earth Sciences, the Russian Academy of Sciences.

HCCJIETOBAHUE CTPYKTYPbl ATMOC®EPHOM TYPBYJIEHTHOCTH
B IIMPOKOM JUATTIA3OHE MACHITABOB

ILI. Koamio, A.JO. IlluxoBues, O.C. KouerkoBa

WuctutyT comaeuno-3emuoi pmsuku CO PAH, Upkyrck, Poccust
Kovadlo2006 @rambler.ru, artempochta2009 @rambler.ru, olgak @iszf.irk.ru

INVESTIGATION OF ATMOSPHERIC TURBULENCE STRUCTURE
IN WIDE RANGE OF SCALES

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

B pabote npezcTaBieHbl pe3yIbTaThl UCCICAOBAHMS CBS3CH MEXKIY MOJSIMH MEIKOMACIITAOHOW aTMOC(hepHOM
TypOyJIEHTHOCTH U CHUHOINTUYECKHX HEOIHOPOJHOCTEN TeMIlepaTypbl, OJISIMU CKOPOCTH BETpa M MOKa3aTels mpe-
noMiieHus. B pe3ynbTrare aHamm3a JaHHBIX HAOJTIOJCHUH, MTOYYEHHBIX C IIOMOIIBIO BRICOTHOW METEOPOIOTHICCKON
Mautel (BMM) O6HuHCKa B cioe 2-301 M 3a 2008 T., ¥ TaHHBIX aKycTHYeCKoW mereoctannuu (bombInoit comHeu-
HOW BaKyyMHBIU TEJIECKOIT) OOHAPYKEHBI CTATUCTUICCKUE 3aKOHOMEPHOCTH TIOBEACHUS MYyJIbCALUI CKOPOCTH BETpa
U TEeMIIepaTypsl U ToKa3areis npemomieHus. [loka3aHo, 9To B IIMPOKOM AHMAIa30HE YacTOT TypOyIeHTHAS SHEPTH
yJIbCALUHI HE SIBJISIETCSA OCTOSIHHOM BEJIMYMHOM, a 3aBUCUT OT pa3Mepa HEOJHOPOAHOCTEN U SHEPreTUUECKOIo COo-
CTOSIHUSI CHHOIITHYECKHUX 00pa30BaHMiA.
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Kniouesvie cnosa: atmocepHas TypOyJICHTHOCTb, ITyJIbCALIMU CKOPOCTH BETpa U TEMIIEPATYPhI BO3yXa.

The results of investigations of relations between small-scale atmospheric turbulence and synoptic inhomogenei-
ties of temperature, wind speed and refraction index are shown. Statistical regularities of wind speed pulsations,
temperature pulsations, refraction index pulsations are obtained by using data taken from high-altitude meteorologi-
cal mast (Obninsk) at altitudes between 2 and 301 m during 2008 and data taken from acoustic weather-station
(Large Solar Vacuum Telescope). It is shown that turbulent energy of pulsations over an extended range of frequen-
cies is not constant but the energy depends on inhomogeneity scale and energy state of synoptic structures.

Key words: atmospheric turbulence, pulsations of wind speed and air temperature.

MOJEJIb BOCCTAHOBJIEHUA PAJIMAIIMOHHOI'O BAJIAHCA 11O JAHHBIM
CIIEKTPOPAJIMOMETPA MODIS/TERRA-AQUA U PE3YJIBTATAM MODTRANS

ML.A. Axynun, A.A. JlaryTun

Anralickuii rocy1apcTBEHHBII yHUBEpcuTeT, bapHayi, Poccus
m.yakunin89 @gmail.com

A MODEL FOR RETRIEVING EARTH ENERGY BUDGET USING MODIS/TERRA-AQUA
DATA AND MODTRANS

ML.A. Yakunin, A.A. Lagutin
Altai State University, Barnaul, Russia

B nmoxmane obcyxmaerca pu3NKO-MaTeMaTHYECKas MOJIENb BOCCTAHOBIICHHUS paAHalliOHHOro OanaHca 3emin
T10 JIaHHBIM CITyTHHKOBBIX HaOironeHui u pezynpraram MODTRANS. B pa®ote ncnosabp30Baiich 1MoirydyaeMble B
ATNTaCKOM TOCYHHBEPCUTETE B PEKUME PEATTLHOTO BPEMEHH «ChIpbIe» psansl fanHeIX MODIS/Terra-Aqua, a Takxke
BOCCTaHOBJICHHBIE 110 HUM ITapaMeTpbl aTMocdepbl ¥ NOACTHIIAIONIeH TOBEPXHOCTH. B okiazse npeacrasieHs! nep-
BBIE PE3YNbTaThHl BOCCTAHOBJICHUS PAJAHAIlIOHHOTO OajlaHCca Ha YPOBHE MOICTHIAIONICH TTOBEPXHOCTH, TTOTyUYEeHHBIE
Jutst psiia reppuropuii CHOMPCKOTO PeroHa C UCTIOB30BaHUEM pa3pabaThIBAEMON MOJIEIH.

A mathematical model for retrieving the Earth radiation budget using MODIS/Terra-Aqua spectroradiometer and
MODTRANS code is discussed. The information base of this work was the real-time MODIS/Terra-Aqua data re-
cieved at the Altai State University and atmosphere and surface properties retrieved from it. The first results of esti-
mation of the surface radiation budget in several areas of Siberian region using developed model were shown.
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KOH®EPEHLMS MOJIOIbIX YYEHBIX
CEKLIUS C

JUATHOCTHUKA ECTECTBEHHBIX HEOJHOPO/JHBIX CPEJ]
N MATEMATHYECKOE MOJAEJIMPOBAHUE

HEPEKYPCHUBHAS ITPOT'PAMMHASA PEAJIN3AIIUA AJITOPUTMA KAPALLYBbI
JJISI BBICTPOI'O BBIYMCJIEHUS CBEPTKH

C.C. AncatkuHl, A.JI. BopoHos

WucturyT comneuno-3emuoit pmsuku CO PAH, Upkyrck, Poccus
alss@iszf.irk.ru

NON-RECURSIVE PROGRAM REALIZATION OF KARATSUBA ALGORITHM
FOR FAST CONVOLUTION COMPUTATION

S.S. Alsatkin, A.L. Voronov
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

B nannoii pabote mpezacraBieHa HepeKypCcHBHas IporpaMMHast peanusanus anroputma Kapaimy6st. Heobxonu-
MOCTb B pa3paboTke 10100HOH peanr3aliy BO3HHUKIIA B CBS3U C TEM, YTO MpsMasi peKypCUBHAs peann3aius NpuBo-
JUT K HEKOHTPOJIMPYEMOMY PACIINPEHHIO MAaMSITH U BCIIEJICTBHE ATOTO K PE3KOMY YBEJIIMUCHHIO BPEMEHH HCIIOJIHE-
HUS TI0 CPaBHEHHIO C TEOPETHYECKUMH BBIKJIAJKaMH, KOTOPBIE YUHTHIBAIOT JHIIb OOIEE YHCIIO ONEpauii CIoxe-
HUS 1 yMHOXKeHHs. HepekypcuBHas peanu3anysi MO3BOIUT YBEIHYUTh IPOU3BOIUTEIBHOCTD 10 CPABHEHHUIO C pe-
KYpPCUBHOW peain3alueil 3a CUeT KOHTPOJIS paclpeneieH sl JUHAMUYECKON naMaTu. [JJaHHBINH alropuT™M UCHOJb3Y-
eTcst mpu 00paboTke 6ONBIIMX 00BFEMOB JAHHBIX, TOMy4YaeMbIX Ha VIpKyTCKOM pagape HEKOT€PEHTHOTO PACCEsTHHS.

In this paper we present non-recursive program realization of Karatsuba algorithm. The necessity of this version
development is caused by the fact that direct recursion gives rise to to uncontrollable memory extension and as a
consequence, to sharp runtime increase comparing to runtime obtained from theoretical bounds which accounts only
for numbers of additions and multiplications. Non-recursive realization allows us to shorten runtime comparing with
direct recursive realization with a help of dynamic memory control. This algorithm is used for processing of large
data volumes produced by Irkutsk Incoherent Scatter Radar.

CTATUCTUYECKHUE INOTPEINIHOCTHU ONNPEAEJEHUSA TEMIIEPATYPBI
U TIOHHOT'O COCTABA NOHOC®EPHOM IJIA3MBI
METOJAOM HEKOTEPEHTHOI'O PACCEAHUA. PE3YJIBTATBI MOAEJIUPOBAHUA

A.B. Boroma3s

Wucruryt nonocdepst HAH 1 MOH Ykpaunsl, XappkoB, YkpanHa
albom85 @yandex.ru

RANDOM ERRORS IN THE ESTIMATION OF TEMPERATURE AND ION COMPOSITION
OF THE IONOSPHERE PLASMA BY MEANS OF INCOHERENT SCATTERING.
THE SIMULATION RESULTS

0.V. Bogomaz
Institute of Ionosphere NAS and MES of Ukraine, Kharkiv, Ukraine

Hecmotps Ha To uTO MeTox HekorepeHTHOTO paccesnus (HP) mcmons3yercs ans mcciaenoBanus HOHOCHEPHI yke
6onee 50 ner, onpeseneHre TOYHOCTH pELIeHUs] 0OpaTHOW paano(U3NYecKor 3aiauyu ISl Pa3IMYHBIX BBICOTHBIX
MHTEPBAJIOB UCCIEAYEMBIX oOJiacTeil HoHOC]EepbI, remoreoGpru3niecKix yciIoBHid, IOMEXOBOH 0OCTaHOBKH, CE30HA
Y BPEMEHHU CYTOK, PEXKUMOB PabOTHI pasiapa OCTAeTCs aKTyajbHbIM. [ pyOyI0 OIIEHKY TOYHOCTH OIpeesIeHus mapa-
METPOB IUIa3MbI MOYKHO MIPOM3BECTH ITyTEM aHajH3a 0OJBIIOr0 00beMa IKCIIEPUMEHTABHBIX TAHHBIX, TIOTYYCHHBIX
Ha pagape HP. bornee TouHast onieHKa HEBO3MOXKHA 0€3 TEOPETHYECKOTO MOECIHPOBAHNSI.

[TpoBeneHHOE CTAaTHCTUYECKOE MOAEIMPOBAaHUE 3aKJII0YaIOCh B (POPMUPOBAHUY CUTHANA, T0J0OHOTO CMECH
HP-currana u myma, u mocienyromnieii 00padboTKe 3TOro CUTHANIA C UCIIOIB30BAaHUEM IPOLEIyp, aHAIOTHIHBIX
TeM, KOTOpble MpUMEHSIOTCS Ha pagape HP. B pesyipraTe ObUTH NOJTYYEHBI TOBEPUTEIHHBIC HHTEPBAIBI OIEHOK
TeMIepaTypbl 1 HOHHOTO COCTaBa IUIa3Mbl, 3aKOHOMEPHOCTH BEIMYHHBI pa30poca OIEHOK, MOPSIOK BEITMINHBI BO3-
HUKAIOMIHUX CMEIICHNH OLleHOK NpH oTHomeHn curHain/myM 10, 1 1 0.1 u BpeMeHr HaKOMJICHHST KOPPEISIIUOHHBIX
¢yakouit HP-curnana 1, 15 u 60 mun.
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Determining the accuracy of the parameters by means of incoherent scattering for different altitude ranges of
ionosphere, heliogeophysical conditions, etc. is a topical problem. A rough estimate of the accuracy of the plasma
parameters can be obtained by analyzing a large amount of experimental IS data. A more accurate estimate is im-
possible without theoretical modeling. Statistical simulation lied in generation of the signal, similar to a mixture of
IS signal and noise, and processing of this signal as in the IS radar. As a result we obtained confidence intervals of
temperature and ion composition of plasma, regularities in the dispersion of the estimates, magnitude of the dis-
placement of the estimates when a signal-to-noise ratio was 10, 1 and 0.1 and the integration time of correlation
functions of the IS signal was 1, 15 and 60 min.

BU3YAJIM3AIIUA ITPOU3BOJIBHO OPUEHTUPOBAHHBIX OAMHOYHBIX MOJIEKYJI
IOCPEJICTBOM KOH®OKAJIbHOW CKAHAPYIOIIEN ®JTYOPECHEHTHON MUKPOCKOIIUH

C.B. boiiuenko, C.A. 3u10B

Upkyrtckuit ¢punman Uucturyra nasepuoit puzukun CO PAH, Upkyrtck, Poccust
ste89 @yandex.ru

ARBITRARY ORIENTED SINGLE MOLECULE IMAGING BY MEANS
OF SCANNING CONFOCAL FLUORESCENCE MICROSCOPY

S.V. Boichenko, S.A. Zilov
Irkutsk Branch of Institute of Laser Physics SB RAS, Irkutsk, Russia

B HEKOTOPHIX MPUIOKEHUAX BOZHUKAET HEOOXOAMMOCTh BH3YyaIH3allli OAWHOYHBIX KBaHTOBBIX cucteM (OKC)
MIPOM3BOJIEHON opHeHTarmu. OIHAKO BO MHOTHX CIIydYasX aHHU30Tpomnus moriomeHus uccnenyemberx OKC mpersr-
CTBYeT 3ToMy. B nazepHoii koH(poKanbHOU ckaHupyroiiei (ayopecientHol Mukpockonuu (JIKCOM) onuHOYHBIX
MOJIEKYJl JaHHas mpoOiema pemaercss 3a CYeT HPUMEHEHHs BO30YXKIAIOIIEro Jjyda C IPOCTPaHCTBEHHO-
HeoxHOpoaHOW mosnsipusanmeil. Hekoropsie OKC moryionalor ¥ MCIyCKarOT CBET KaK 3JIEKTPUYECKHUE POTATOPHI.
MBI HIIeM pacyeTHBIM ITyTeM BO30Y’KAAIOIIN JIyd, CIIOCOOHBIH 00ecreunuTh BO30YX/IEHHE OJMHOYHOIO poTaTopa
BHE 3aBHCHMOCTH OT OPHEHTALMH €ro IockocTH. PacueT nokasai, yto MakcumyM uHTeHcHBHOCTH JIKC® n3006pa-
JKEHHS pOTaTOpa MPAKTHYECKH HE 3aBUCHT OT OPHUEHTAINH IUIOCKOCTH POTATOpa IPH HCIIOIB30BAHHH B CXEME
JIKC®M B kavecTBe BO30YKIAIOIIETO Jyda C paclpeeleHHeM dIEKTpudecKkoro Bektopa B cedyeHud Eg=E +aE,.
E, u E, — BekTOpHI a3MMyTalbHOH ¥ paanansHOl nonspusauuy. IlapamMeTp a 3aBUCHT OT YIJIOBOH anepTyphbl MHK-
pooOBeKTHBA O, U, HaIpUMED, A1 00BeKTHBA C 0,,,,=64° cocTtaBmsiet 0.26.

In some applications one needs to visualize single quantum systems (SQSs) of arbitrary orientations. However,
the SQS absorption anisotropy precludes arbitrary oriented SQS imaging in many cases. In laser-scanning confocal
fluorescence microscopy (LSCFM) of single molecules one can solve this problem using spatially inhomogeneously
polarized exciting beam. Some SQSs absorb and emit light as electrical rotators. We find using calculative methods
exciting beam that makes available single rotator excitation regardless of rotator plane orientation. The calculations
showed that, when an exciting beam with light vector cross-section distribution E¢=E,+aE; was used in LSCFM
setup, LCSF image intensity maximum of a rotator practically didn’t depend on the rotator plane orientation. E, and
E, are azimuthal and radial polarization vectors. The parameter a depends on micro objective angular aperture 0.
For example, for 0,,,,=64°, a=0.26.

IMPOIHO3UPOBAHUE YNCJIA COJITHEYHBIX ITATEH C HCITIOJIb30BAHMEM NCKYCCTBEHHbBIX
HEHPOHHBIX CETEI U METOJA MAKCHUMAJILHOT'O ITIPABJIOIIOIOBUS

JI.C. Boaockos, FO.C. MacjieHHHKOBA

Kazanckuii (IIpuBomkckuii) penepansuenii yausepcutet, Kasans, Poccus
voloskovdmitriy @ gmail.com

THE SUNSPOT NUMBER PREDICTION, USING ARTIFICIAL NEURAL NETWORKS AND
THE MAXIMUM LIKELIHOOD METHOD

D.S. Voloskov, Y.S.Maslennikova
Kazan (Volga region) Federal University, Kazan, Russia

IIporao3upoBaHmre COJHEUHOW aKTUBHOCTH SBJSIETCS OMHOU M3 crapedmx npobieM B Gpusuke Comnia. Tem He
MeHee HeJIb3sl CKa3aTh, YTO 3a MPOILE/IINe To/ibl OHa Oblia yCIelHo penieHa. B nanHoit pabore Obula nocrasieHa
3a/1aya MPOTHO3UPOBAHKUS YKCIA COJTHEUHBIX MSATEH, KOTOPOE SBISETCS OJHUM M3 OCHOBHBIX MOKa3aTellel CoJHeu-
HOM aKTUBHOCTH. {151 pelieHus 3ajauy NpOrHO3UPOBAHUS IIUPOKO HCIOJB3YIOTCS aBTOPErPECCUOHHBIE METObI, B
YaCTHOCTH UCKyccTBeHHBIC HelipoHHbIe cetu (MIHC), o0yueHre KOTOPBIX OCHOBAaHO HAa MHUHAMH3AIIMH HEKOTOPOI
LeNIeBOM (yHKINH, B KAYECTBE KOTOPOI OOBIMHO BHICTYyIAeT cpenHekBaapaTnynas ommnoka (CKO). B ciyuae, korna
pacmpeneneHrne OMUO0K OTIMYHO OT HOPMAIBHOTO, MUHUMH3ANNS CPEIHEKBAAPATHYHON OIINOKH HE SBIISAETCS OII-
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TUMAJIbHBIM METOOM 00ydeHus. B manHo# pabote mpemnaraercs 000O0IMEHHBIH TOAX0 K 00yUeHHIO HEHPOHHOMH
CeTH Ha OCHOBE METOJa MaKCHMAJIBHOTO MpaBaonoao0us. IIpeamoKeHHbIH MOaX0 1 IT0Ka3ail CBOK 3 (PEKTHBHOCTD
o cpaBHenuto ¢ muHumu3zanuii CKO mpu KpaTKOCPOYHOM MPOTHO3UPOBAHUU CPEHErO 3HAYCHUS YMCIIa COJHEY-
HBIX IIATCH.

The solar activity prediction is one of the oldest problems of the solar physics. Nevertheless, we can not say that
this problem has been solved in the past years. The task of this work is the prediction of the sunspot number which
is one of the main solar activity indices. Autoregression models, artificial neural networks (ANN) in particular,
whose training is based on some performance function minimization, are widely used for solving prediction prob-
lems. The performance function is usually the mean square error (MSE) function. But in the case where an error
distribution is different from the normal one, the MSE minimization is not the optimal training method. In this work
the generalized ANN training approach, based on the maximum likelihood method, is proposed. Proposed approach
has shown its effectiveness in comparison with the MSE minimization in the short-term prediction of the average
sunspot number.

BBIJIEJIEHUE MTPOSBJIEHUI NEPEMEIIATOIIINXCA HOHOC®EPHbIX BO3MYIUIEHUI
HA HOHOI'PAMMAX CPEACTBAMM ITIOPOI'OBOU BEUBJIET-®UJIbTPALIUN

P.P. I'aii6aayaauna, B.B. Boukapes, A./l. AK4ypuH

Kazanckuit (IlpuBomkckuii) penepanbublii yHuBepeuteT, Kazanp, Poccus
rita.gaibadullina@gmail.com

ISOLATION OF THE MANIFESTATIONS OF TRAVELING IONOSPHERIC DISTURBANCES
ON IONOGRAMS BY THRESHOLD WAVELET FILTERING

R.R. Gaybadullina, V.V. Bochkarev, A.D. Akchurin

Kazan (Volga region) Federal University, Kazan, Russia

B pabore uccnenyrorcsi 1aHHbIe HaOMIOJeHUH, MToTy4YeHHbIe B Ka3aHCKOM YHUBEpPCHTETE C IIOMOILBIO IIH(POBO-
TO MOHO30HJA BEPTUKAJILHOTO 30HIMpoBaHMs «L{nkinon». OCOOEHHOCTHIO aHANIN3UPYEMOTO IIMKJIa W3MEPEHUH SIB-
JSIeTCsl BRICOKOE BpeMeHHoe paspemenne — 1 MuH. Takoe paspelieHne 1Mo BpeMEHH MO3BOJISIET UCCIEN0BaTh MpPO-
IIECCHI, CBSI3aHHBIC C MEPEMEIIAIONIMMHUC HOHOC(HEPHBIMH BO3MYIIEHHAMH, 00yCIOBICHHBIMH BHYTPEHHUMH I'pa-
BUTAIIMOHHBIMHU BOJHAMHU M JIPYyTHMMH HpolieccaMy. THIMYHbBIC TIEPUOAbl BHYTPEHHNX TPAaBUTALMOHHBIX BOJH Ha HO-
HOC(EpHBIX BBICOTaX COCTABIIAIOT OT ILITH O HECKOJIBKHX AECATKOB MUHYT. /I ONyYEHHBIX CEpHH MOHOTPaMM
BBITIOTHACTCA 3-MEpHOE BEHBIIET-NIpeoOpa3oBaHue (B KOOPIMHATAX YACTOTa — 3a/IEPXKKa — BPEMs 30HIUPOBAHMSA).
Iocmne 3TOTO € MOMOLIBIO ITOPOTOBBIX AJITOPUTMOB (UIIBTPALMH ITOAABIAIOTCA IIYMBI U Ipyrue He3Hadalue je-
TaJIM ¥ BBIJEIISIOTCS KBa3UIIEPHOAUYECKHE Bapualuy. Pe3ynbpraTsl 00paboTKH IKCIIEPUMEHTAIBHBIX AaHHBIX I0-
Ka3bIBalOT, YTO HCIOJb30BaHUE 3-MEPHOTO BeWBJET-IpeoOpazoBaHMs AaeT OoJjiee HIMPOKHE BO3MOXKHOCTHU JIJIs
aHaJIM3a HOHOTPaMM.

This paper investigates the observational data obtained by digital ionosonde of vertical sounding “Cyclone” in
Kazan University. The peculiarity of the analyzed measurement cycle is the high time resolution — 1 minute. This
time resolution allows us to investigate processes associated with traveling ionospheric disturbances caused by in-
ternal gravity waves and other processes. Typical periods of internal gravity waves at ionospheric heights range
from 5 up to several tens of minutes. To produce a series of ionograms performed 3-dimensional wavelet transform
(in the coordinates frequency — delay — time sensing). Then, using the threshold filtering algorithm suppresses noise
and other insignificant details and quasi-periodic variations are allocated. The results of the experimental data show
that the use of 3-dimensional wavelet transform gives better analysis of ionograms.

BAPUAIIUH I'PYIIIIOBOI'O ITYTU CUT'HAJIA
B I''TOBAJIBHOU HABUTAIIMOHHOU CITYTHUKOBOU CUCTEME

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

HpxyTtckuii rocynapcTBeHHbIN yHUBepcureT, UpkyTcek, Poceuns
vigol@sel.ru

VARIATIONS OF SIGNAL GROUP PATH IN GLOBAL SATELLITE NAVIGATION SYSTEM
E.M. Vdovin, V.A. Golygin, V.I. Sazhin
Irkutsk State University, Irkutsk, Russia

MopenupytoTcsi Bapyallii TPYIIIOBBIX 3a€pKeK, CBSI3aHHBIC C BIMsAHMEM HOHOchepbl. Monens moHocdepbl
onuceiBaeTcst GpyHKIMeH YanMeHa, MpH 3TOM I'paJIMeHTHl KPUTHYECKOW 4acTOTHl (fy) W BBICOTHI Makcumyma (h,,)
BIIOJIb TPACCHl OJM3KH K JIMHEHHBIM. VIcronp30Baiacs mporpaMMa YHCIEHHBIX pacdeToB TPAEKTOPHH U IPYIHOBBIX
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3aziepKeK curHajoB Ha Tpacce «MC3 — Ha3eMHBIA MPUEMHBIN ITyHKT» METOZOM XapaKTePHCTUK. MoaeInpoBaHue
MIPOBEJCHO VISl PA3IMYHBIX 3Ha4eHUH 3eHUTHBIX yriioB VIC3. [lomyueHbsl n3MEHeHHs IPYIIIOBOTO IMyTH CUTHANA AJIs
Habopa yka3aHHbIX cutyauuii. [IpeacraBineHbl 3Ha4eHUst pa3HOCTH AP rpynmoBoro myTH CUTHalla M reoMeTpuye-
ckoi nanpHOoCcTH Mexxay VIC3 u HazeMHBIM MyHKTOM. C IeNIbI0 ONpEeIeHUs CTENEHH BINSHUS Bapualui mapaMmer-
POB MOHOC(EPHI Ha BEIMYHMHY TPYIIIOBOTO MYTH MPOBEJEHO MOJIECIMPOBAHNUE OTHOCUTEIBHBIX M3MeHeHHH AP npu
pa3IMYHBIX OTHOCUTENBHBIX U3MEHEHUSX fy U h,. BBINOIHEH CpaBHUTENBHBIN aHAIU3 CTENCHH BIMSHUS BapHalLuil f
" h, Ha n3MeHeHus AP.

Pabota BrInosiHEHA ITpH oepkke MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit Penepannu (cornare-
Hue Ne 8388 denepanpHol 1eneBoil mporpammbl «HaydHple W HaydHO-Tiemarormdeckne Kaapsl MHHOBAIIHOHHOM
Poccun» Ha 2009-2013 rT.).

We simulate variations of group delays associated with the ionosphere impact. The ionosphere model is de-
scribed by Chapman function where the gradients of critical frequency (f;) and maximum height (4,) along the path
are close to linear. For this model we use the program of numerical calculations of trajectories and group delays of
signals at the satellite — ground receiving center path by the method of characteristics. Simulation is made for differ-
ent satellite zenith angles. Changes in the signal group path are obtained for a number of specified situations. The
AP differences of the group signal path and geometric distance between the satellite and ground point are given.
Simulation of relative changes in AP for different relative changes in f; and 4,, was made to determine the degree of
the influence of variations of the ionosphere parameters on the group path value. The comparative analysis of the
degree of the influence of f; and A, variations on AP changes was made.

This work was supported of the Ministry of Education and Science of the Russian Federation (Agreement # 8388 of
the Federal Target Program «Scientific and Scientific-Pedagogical Personnel of Innovative Russia» for 2009-2013).

KBA3ZUONTUMAJIBHAA OBPABOTKA JIUISI HOBBINTEHUA
PA3PEHIEHUS IMATHOCTHUKH YJIAJEHHBIX HEOJHOPO/ITHOCTEM

M.B. Tunun, C.1. KHu:kun

HpxyTckuii rocyrapcTBeHHbIH yHUBepcuTeT, pkyTck, Poccus
sergeiknizhin @mail.ru

THE QUASI-OPTIMAL PROCESSING TO IMPROVE THE DIAGNOSTIC RESOLUTION
OF THE REMOTE IRREGULARITY

M.V. Tinin, S.1. Knizhin
Irkutsk State University, Irkutsk, Russia

PaccmaTpuBaeTcst AMarHoCcTHKa HEOAHOPOIHOCTEH, PACIION0)KEHHBIX Ha OTHOCUTEIBHO OOJIBIIOM PaCCTOSIHUM OT
HCTOYHMKA U HaOII0JaTels, ¢ IIOMOIIBIO ABOWHOIO B3BEIIEHHOr0 IpeodpazoBanus Dypbe A ylaleHHOH HEOHO-
poaHoctu U npeodpasoBanust Ppenest. [IpuBoasaTCs pe3ysbTaThl YUCISHHOTO MOAEIMPOBAHUS NPOCTPAHCTBEHHON
00paboTKM cUrHaja, MOBBHILAIONIEH pa3pellaroNyl0 ClIOCOOHOCTh MPU JHAarHOCTHKE HEOTHOPOIHbIX cpen. C mo-
MOIIBIO OJHOKPATHOTO B3BEIIEHHOTO (yphe-npeoOpa3oBaHusl MOTy4EHB! (a30Bble MPOCKIUH IIPH YCIOBUU CHIIb-
HBIX (ryKTyanuii $hassl.

The diagnostics of irregularities situated on a relatively large distance from the source and the observer is con-
sidered using the double weighted Fourier transform for a remote irregularity and the Fresnel transform. The results
of numerical modeling of the spatial signal processing that improves the resolution of the diagnostics of inhomoge-
neous media are demonstrated. Through the using of the single weighted Fourier transform are obtained the phase
projections in the case of strong phase fluctuations.

ONPEJIEJIEHUE TEMIIEPATYPBI IIVIA3MbI B BEPXHEM ATMOC®EPE HA OCHOBE AHAJIM3A
N MAPAMETPU3AIIMU ABTOKOPPEJISIHUOHHOU @ YHKIIUN CUT'HAJIOB
HEKOT'EPEHTHOI'O PACCESIHUSA

B.A. Komannosckuii, P.B. BacuibeB, A.B. Mensenes, A.A. Illep6akoB

Uucrutyt conneuno-3emuoit pusznuku CO PAH, Upkytck, Poccus
komandovskiy @mail.iszf.irk.ru

DETERMINATION OF THE PLASMA TEMPERATURE IN UPPER ATMOSPHERE BASED
ON ANALYSIS AND PARAMETERIZATION OF AUTOCORRELATION FUNCTION
OF INCOHERENT SCATTERING SIGNALS

V.A. Komandovskiy, A.V. Medvedev, A.A. Sherbakov, R.V. Vasilev

Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia
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OmnperneneHbl HAaMMEHEE TIOBEPKEHHBIE BO3ACHCTBUIO NCKAXKAIOMIUX (PAKTOPOB MapaMeTphl aBTOKOPPEISLIMOHHOM
¢yaxmnn (AK®) curnanoB HekorepentHoro paccesaust (HP). Haiinens! BeIpaXkeHHs 17151 BEIYUCICHUS TEMIIEPATy-
PBI 2JIEKTPOHOB U MOHOB Ha OCHOBE PErpecCHOHHOro aHanu3a napameTrpoB AK® mis TreopeTnyeckoit Moaenu pac-
CestHHOTo curHaa. IIpoBeseHo cpaBHEHME 3HAYEHUN TeMIepaTypbl, PACCUNTAHHBIX MO 3TUM BBIPAKEHUSIM IO J1aH-
HbIM MpKyTckoro pagapa HexorepeHTHOro paccesiaus (MPHP), co 3HadeHnsMu, nony4eHHBIMH Ha OCHOBE Mexay-
HapoJHOW crpaBo4yHOi Monenu noHocdepsl (IRI) s cooTBeTCTBYIOMEro peruoHa. Takke cpaBHEHHE ITPOBOIM-
JIOCh CO 3HAYEHUSIMH, MOJIy4YEHHBIMH Ha cpefHemupoTHoM pajgape HP B Munncroyn-Xusmie, i Toro ke nepuoja
BpPEMEHU.

Parameters of autocorrelation function (ACF) of incoherent scattering (IS) signals that least affected by distor-
tion factors are determined. Expressions for computing electron and ion temperature obtained by regression analysis
of ACF parameters for simulation of scattered signal are founded. It was made a comparison between values of tem-
perature obtained in Irkutsk Incoherent Scattering Radar (IISR) by this expressions and values computed by Interna-
tional Reference Ionosphere (IRI) model in this local region. Also it was made a comparison with middle-latitude IS
radar in Millstone-Hill at the same time period.

INOBBIIIEHUE TOYHOCTH ONNPEAEJEHUSA KOOPAUHAT ITPUEMHHUKA
B IBYXYACTOTHBIX UBMEPEHUSX T'HCC

M.B. Tunnn, E.B. KoHenkasi

HpxyTtckuii rocynapctBeHHbli yHuBepeureT, MpkyTtcek, Poccns
mtinin@api.isu.ru, cpb7.12.2010@ gmail.com

IMPROVING ACCURACY OF THE RECEIVER COORDINATES DETERMINATION
AT DUAL-FREQUENCY GNSS MEASUREMENT

E.V. Konetskaya, M.V. Tinin
Irkutsk State University, Irkutsk, Russia

PaGora mocesimena aHamM3y BO3MOXHOCTEH IOBBIMICHHUS TOYHOCTH OIPEICNICHHs] KOOPAWHAT MPUEMHHKA pa-
TUOCUTHANA TI00aTBHBIX HAaBUTAIMOHHBIX CIyTHHKOBBIX cucteM (I'HCC). OmuceBaeTcss METOIWKA ydeTa HOHO-
cepHOi OmMOKH BTOPOTO MOpsAKa B IByx4acTOTHBIX u3MepeHmsx ['HCC mist moBEIMIEHHsST TOYHOCTH MECTOOTIpe-
neneHus. B paMkax mcclieoBaHHS MPOBEPSIOTCS TPAHUIBI IPUMEHUMOCTH TIPEIaraeMoi METOINKH C UCTIOIB30-
BaHUEM KaK KOMIIBIOTEPHOTO MOJIETUPOBAHUS, TAK M aHAJIN3a SKCIEPHUMEHTAIBHBIX JAaHHBIX. TakkKe HCCIIeayeTCs
BIIMSTHAE HEOJHOPOTHOCTEH, BRITSHYTHIX BIOJb JIMHAA MAarHUTHOTO TI0JIS, HA Ka4eCTBO MPHHUMAEMOTO CUTHANA.

The paper is devoted to analysis of the possibilities of improvement of the accuracy for the receiver coordinates
determination at dual-frequency measurements of the global navigational satellite systems. The method of the sec-
ond-order ionospheric errors accounting at GNSS dual-frequency measurements is described. In the study the limits
of applicability of the proposed method are verified using both a computer simulation, and analysis of experimental
data. Also the effect of irregularities stretched along the magnetic field lines to the quality of the received signal is
investigated.

MATEMATHUYECKOE MOJEJIMPOBAHUE PACITPOCTPAHEHUSA KB-PAJIMOBOJIH
B TPEXMEPHO-HEOJJHOPO/JHOI NOHOC®EPE

IQ.C. KotoBa, “M.B. Kinmenko, >B.B. Kimmvenxko, 'B.E. 3axapoB

'Banruiickuii denepanbusiii yausepcuter uM. U. Kanta, Kanunnarpaz, Poccus
23amamHoe otencHne MHCTHTYTa 36MHOTO MarHETH3Ma, HOHOC(hEPHI M PACTIPOCTPAHEHHS PaIHOBOJIH
um. H.B. ITymxosa PAH, Kanununrpaz, Poccust
darshu@yandex.ru

MATHEMATICAL MODELING OF HF RADIO WAVE PROPAGATION
THROUGH THREE-DIMENSIONAL INHOMOGENEOUS IONOSPHERE

'D.S. Kotova, M.V. Klimenko, >V.V. Klimenko, 'V.E. Zakharov

'Kant Baltic Federal University, Kaliningrad, Russia
*West Department of Pushkov Institute of Terrestrial Magnetism, Ionosphere and Radio Wave Propagation RAS,
Kaliningrad, Russia

[TpeacraBneHsl pe3yabTaThl COBMECTHOTO HCIOIB30BAHUS IBYX MOJIEIICH:

1) Mmomenu pacnpoctpanenuss KB-pannoBons, pazpaboranHoii B BOY um. U. Kanra, ncnonesyromeil npuoiu-
JKCHUE T€OMETPUUECKOM ONTHKH;

2) I'mobanmpHOI caMOCOTIacOBaHHON MoJienu TepMmocdepsl, noHochepsl u npororocdepsr (I'CM THUII), paspa-
6orannoit B 30 U3MHUPAH, ncrionp3yemMoi AJs OIHCaHus TapaMeTPOB CPEeIbl PACIIPOCTPAHCHUS PaIHOBOIH.
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Brutn mody4eHsl pe3ynbTaThl MOJENBHBIX PACYeTOB paszianyHBIX paaunorpace KB-mmamazona B TpexmepHO-
HEOJHOPOHOM HOHOC]Epe, MPOBEICHO HCCIIeJOBaHHE OCOOCHHOCTEl BO3MYIIEHHI HOHOC(hEpPHl B MEPHOABI I'e0-
MarHuTHBIX Oyph 2-3 Mast 2010 r. u 26-29 cenrsops 2011 r. u UX BAMSHUSA Ha PACIPOCTPAHCHUE PATUOBONH. Tak-
)K€ MCCIIEZ0BaHbl NOBE/IcHHE OOBIKHOBEHHOM M HEOOBIKHOBEHHOH MO PaJMOBOJIHBI B 00JIACTH 3KBATOPHAIBLHON
aHomanuu, BausiHue F1- u F3-cnoeB Ha xapaktep KB-paguorpacc u HHTErpajgpHOe MOTJIOIIEHHE CUTHAIA Ha Tpac-
cax B BBICOKOIIMPOTHOH HOHOC(hEpE.

We present the results obtained by joint using of two models:

1) HF radio propagation model, developed in the IKBFU, using the geometrical optics approximation;

2) the Global Self-consistent Model of the Thermosphere, Ionosphere and Protonosphere (GSM TIP), developed
in WD IZMIRAN that used to describe the parameters of the propagation medium.

We obtained the model simulation results of various HF radio ray-traces in three-dimensional inhomogeneous
ionosphere. We studied the characteristics of the ionospheric disturbances during geomagnetic storms on 2-3 May
2010 and 26-29 September 2011 and their effects on the radio wave propagation. Also, we have investigated the
behavior of the ordinary and extraordinary modes of radio waves in the equatorial anomaly region, the influence of
F1 and F3 layers on the HF radio ray-traces and the integral attenuation of ray-traces in the high-latitude ionosphere.

YUCJTEHHO-AHAJIMTUYECKUA CUHTE3 TYX CUTHAJIOB B MOHOC®EPHOM
KAHAJIE C ®JYKTYUPYIOIIUMHU TAPAMETPAMUA

H.U. MuxaiijoB, E.T. Areesa, /I.b. Kum

Bpatckuii rocynapcTBeHHbIN yHUBEpCUTET, bpartck, Poccus
nikita-oxford @mail.ru

NUMERICAL-ANALYTICAL SYNTHESIS OF RFR SIGNALS IN THE IONOSPHERE
CHANNEL WITH FLUCTUATING PARAMETERS

N.I. Mikhailov, E.T. Ageeva, D.B. Kim
Bratsk State University, Bratsk, Russia

[IpakTHueckoe pemnieHre MpodIeMbl Iepeaadl CUTHAIOB 10 HH(GOPMAIIMOHHBIM KaHaJlaM OCOOEHHO aKTyalbHO.
BaxHoe MecTo B perieHnn JaHHOH MPoOIeMbl 3aHUMAIOT BONIPOCH! IIEpeJaull CUTHAJIOB B MH()OPMALIMOHHBIX KaHa-
JIaX C PEryJsipHBIMH M CIy4ailHBIMH HEOJHOPOJHOCTSAMH. lIpuMepamMu TakuX KaHAJlOB SIBJISIOTCS KaHaJIbl MOHO-
cepHOTO PaaNO30HANPOBAHKS (HAKIOHHOIO, BO3BPAaTHO-HAKIIOHHOTO, TpaHCHOHOC(EpHOTo). B pesynbraTte mpo-
XOKJIEHUS] CUTHAJIOM OOJIBILIOTO IyTH B KaHAJle MOTYT BO3HUKHYThH (u3H4YecKue 3 PEKThl, OMIcaTh KOTOPbIE MOKHO
TOJIBKO C ONPE/ENICHHOM JI0JIed BEPOSTHOCTH. B 3THX yCIOBUSX Ul MOHUMAaHUs (DPU3UKH SIBICHHH OCOOEHHO BaXK-
HBIM MIPEACTABISIETCS MaTEMaTHUECKOe MOEIMPOBAHUE JHMCTAHIIMOHHO-YACTOTHBIX XapaKTEPUCTHK CHIHAJIOB
(JYX) mpu pacupocTpaHeHHH B MPOTSDKEHHOM KaHalle C PeryJIsipHBIMH M CIydaiiHBIMU IapameTrpamu. B pabore
MIPEJIOKEH KOMIUIEKC OIEPaTHBHBIX MeTOAUK pacuera IUX curHasioB npH pacrnpocTpaHeHUH B HOHOC(HEPHBIX Ka-
HaJlaX Pa3JIMYHOTO THIIA C MCIOJIb30BaHUEM YHCJICHHBIX W aHAINTHYECKUX METOJOB. [IpuBeaeHB! pe3yapTaThl MO-
nenupoBanus JJUX B kaHamax nOHOC(HEPHOTO pagro30HANPOBAHUS, MOIBEPKECHHBIX PETYJSPHBIM M CIIyYaWHBIM
BO3JIEMCTBUSIM.

Practical solution to the problem of signaling through information channels is especially important. An important
role in solving this problem, take the transfer of signals in the data paths to regular and random in homogeneities.
Examples of such channels are channels of ionospheric radio sounding (oblique, back-and-tilt, transionospheric). As
a result of the passage of the large signal path in the channel may have physical effects that can only be described
with a certain degree of probability. In these conditions it is especially important mathematical modeling of re-
motely-frequency characteristics of the signal propagation in a long channel with regular and random parameters.
With the use of numerical and analytical methods in the paper, a set of operational methods of calculating RFR sig-
nals propagating in different types of ionospheric channels. Simulation results of RFR in the channels of the iono-
spheric radio sounding subject to regular and random effects.

OBOBIHIEHHBIE TAPTOHHBIE PACIIPEAEJEHHUS B MOJAEJN «BAPUOH KAK COJIUTOH»
H.A. IlepeBanoBa, A.K. CoxkonbHukoBa, H.O. Mutpodanos, K.A. Tpeckos

HpxyTckuii rocyiapcTBeHHbIN yHUBEpcuTeT, MpkyTck, Poccus
kafedra_theor@mail.ru

GENERALIZED PARTON DISTRIBUTIONS IN THE MODEL “BARION AS A SOLITON”
L.A. Perevalova, A.K. Sokolnikova, N.O. Mitrofanov, K.A. Treskov

Irkutsk State University, Irkutsk, Russia
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O6o0mennple mapToHHble pactupeznenenus (OIIP) mpenctaBisitoT coOoi pacmpeneneHus MapTOHOB IO JI0JIe
MPOJIOIBHOTO UMITYJIbCA U PACCTOSIHUIO B MONEPEYHOH INIOCKOCTH OT IIEHTPa aJpOoHa. DTO OJJHA U3 XapPAKTEPUCTHK,
KOTOpas MO3BOJISET HAIVIAIHO MPEICTaBUTh BHYTPEHHIOIO CTPYKTYpY aapoHa. B Hacrosmuit momeHnT OIIP moryt
HaOI0aThCsl B 9KCIIEPUMEHTE M, CJIE0BaTEIbHO, MOTYT CIYXKHUTh WHCTPYMEHTOM IPOBEPKH HPaBHIbHOCTH IO-
CTPOEHHOM TEOPETUYECKOM MOENH [IJIsl ONTMCaHus afpoHa. Takux Mozenen ceiiuac CylnecTByeT HECKOJIbKO, Kax/aast
MMEET CBOM IUIIOCHI 1 MHUHYCHI, HO HM OJIHA HE ONMCBIBAECT CTPYKTYPY aJpOHA IOJHOCTHI0. B nanHON pabore MbI
pa3BuBaeM MoJeNb OaproHa KaK yCTOHYMBOTO BO3MYILEHHS MMOHHBIX ITOJIEH — TaKk HAa3bIBAEMOI'0 COJMTOHA. B Ta-
kot Mozenu Mbl moctpousu OITP aist mpotona. /st 3T0r0 He0OX0 MO OBUIO BHIOPATh BUI KBAPKOBOT'O OIIEpaTOpa,
KOTOPBIH B COOTBETCTBYIOMIMX OOKIAAKax OMpeNenus Obl HICKOMOE pacipeneneHne. Mbl BOCIIONIB30BATHCH OTIEpa-
TOpPOM, TIOCTPOCHHBIM Tpymnoit mpodeccopa M.B. ITomsakosa. B pesynprare moctpoerus takoro OITP Mer momydrmi
OTpaHWYCHUS Ha MOBeACHHE (DYHKIUH, 00pa3yoniel yKa3aHHbBIH KBAPKOBBIHA ONEpaTop, 4TO MTO3BOJIMIIO PACIIMPHUTH
Y YTOYHHTB CYLIECTBYIOLIYIO MOJENb CTPYKTYPBI aJpOHOB.

Generalized parton distribution (GPD) represents distribution of hadron components by the part of longitudinal
momentum and distance from the center of the hadron in a transverse plane. The GPD is one of the characteristics
allowing describing the internal structure of hadrons. In our days we can observe and measure the GPDs by experi-
mental way. Therefore it can be means of checking considered theoretical model for studying hadrons. There are
some such models now, they all have advantages and disadvantages, but don’t describe the structure of hadrons
completely. In our investigation we develop the model of barion as a constant perturbation of a pion field called
soliton. Within the model we have constructed the GPD for proton. There was necessity to choose the form of a
quark operator. The operator would define required distribution of partons in the corresponding facings. We have
used the operator constructed by the team of Prof. M. Polyakov. As a result of our investigation we have obtained
some restrictions for the function formed the operator. These restrictions will allow to increase and precise existent
model of hadron structure.

KOMILJIEKCHBIE UCCJIEJOBAHMS TEOPU3NYECKUX ITOJIEN
M UX CBA3U C CEUCMUYECKOI AKTUBHOCTBIO

'A.B. Baan3amunos, 'B.M. Bapaakos, 'B.0. Byrmeiicrep, '"M.A. Eropos, 'A.B. IleTpos, ZAA. Xpamuos

'HanmoHasHbIT HCCTeI0BATENBCKHI MpkyTckuii rocy1apcTBeHHBIM TEXHUYECKUI YHUBEpCUTET, MpKkyTck, Poccust
*Baiikambckuit ¢mman eopusnaeckoii ciyx6s1 CO PAH, Upkytck, Poccust
rts_lab@istu.edu

COMPLEX INVESTIGATIONS OF GEOPHYSICAL FIELDS
AND THEIR RELATIONSHIP WITH SEISMIC ACTIVITY

'A.V. Balzaminov, 'V.M. Bardakov, 'B.O. Vugmeister, 'M.A. Egorov, 'A.V. Petrov, ’A.A. Hramtsov

'National Research Irkutsk State Technical University, Irkutsk, Russia
?Baikal branch of Geophysical survey of Russian Academy of Sciences, Irkutsk, Russia

1. B armocdepe Hax 3apoKIAIOLMIMMCS 09aroM 3€MIIETPACCHUS BO3HMKAIOT BCIUIECKH aHOMAJIBHOTO 3JIEKTPO-
MarauTHoro usnydenus (OMMU). B noknane paccmoTpeHsl Mosienu reuepaunud MU, B TOM 4nciIe OCHOBBI IIPEJIOo-
JKEHHO} aBTOpamMM HOBOI MOJIEINH.

Co3naHa perucTpupymolias anmnapaTypa, UCIOJb3yolas MHUPOKY0 Monocy dacToT. [IpuBonasTcsa skcnepumeH-
TaJIbHBIE pe3yibTaThl. OMMU mosiBisieTcst 32 HEKOTOpPOe BpeMsl 10 CeHCMUUECKOTro COOBITHSA. JITUTENIFHOCTD €ro Cy-
IIECTBOBAHUS IPONOPLIUOHANBHA MOIHOCTH TOTOBSAIIErocs 3emierpsacenust. ClieKTpaabHbI COCTaB CUTHalla CBSI3aH
C paccTosTHHEM 110 (hOKAITBHOM 30HBI 3eMJIETPSCCHUSI.

2. IlpoBoanTcs n3ydeHne BO3MOXKHOCTH MPOTHO3a 3€MJIETPSICEHHSI, OCHOBAaHHOTO Ha M3BECTHOW PEaKIH HOHO-
cdepsl Ha MOBBILICHHE CEHCMUYIECKOW aKTHBHOCTH IOACTHIIAOIIEH moBepxHOcTH. Co3/1aHa cucTeMa permucTparo-
POB, 00ECIIEUNBAIOLINX KOHTPOJIb ITAPAMETPOB CUTHAJIA HA HAKJIOHHBIX Tpaccax, NPOXOAAIINX Yepe3 CeHCMOaKTHB-
HbIe 30HbI. OOCYXKIAr0TCs MOIY4YEHHbIE PE3yIbTATHI.

1. The bursts of abnormal electromagnetic radiation (EMR) appear in the atmosphere above incipient earth-
quake source. The models of EMR generation, including the foundations of the new model proposed by the authors
are considered.

The recording equipment using a broad frequency band has been created. Experimental results are presented.
EMR appears some time before a seismic event. The EMR duration is proportional to the forthcoming earthquake
power. A signal spectral composition is associated with a distance to the earthquake focal zone.

2. Based on the known reaction of the ionosphere to an underlying surface seismic activity increase, we study
an earthquake forecast possibility. The system of recorders has been created. It provides monitoring of the signal
parameters on the oblique radio paths, passing over seismically active zones. The findings are discussed.

87



BHIDD-2013. Cexyua C. [Juaznocmuxa ecmecmseeHHbIX HeOOHOPOOHBIX CPed U MameMamuyeckoe Mooeauposanue

BJMSIHUE YACTOTHOM JUCHEPCHUHU CPEJIbI HA UCKAXKEHHUA TPO®WUJIA 3AIEPKKH
MOIMHOCTHU MHOT'OMEPHOI'O HOHOC®EPHOI'O PAJTUOKAHAJIA

B.A. UBanos, /I.B. UBanos, M.U. Ps6oBa

IloBomxkckuii rocy 1apCcTBEHHBII TexHOIOrHYeckuil yausepcuret, Momkap-Ona, Poccus
RyabovaMI@volgatech.net

THE INFLUENCE OF THE FREQUENCY DISPERSION OF THE MEDIUM ON THE DISTORTION
OF THE POWER DELAY PROFILE OF A MULTIDIMENSIONAL IONOSPHERIC RADIO CHANNEL

V.A. Ivanov, D.V. Ivanov, ML.I. Ryabova
Volga State University of Technology, Yoshkar-Ola, Russia

[Mpoduns 3anepxku mMoruHoctr (I13M), npeacrasisitormii co0oit HHTErpai oT GyHKIMH paccessHUs KaHana 10 BCEM
JIOIUIEPOBCKUM YacTOTaM, SIBJISETCS BXKHOM XapaKTEPHCTUKOM CTOXaCTHYECKOr0 HOHOC(EepHOro paiioKaHaa.

B pamkax pa®oTel paccMOTpeHbl aucnepcuoHHble uckaxenus [13M. PazpaboTana MeToanka SKCreprUMeHTab-
Horo ompeznenenus [I3M pazauuHbIX MaplUaIbHBIX BBICOKOYACTOTHBIX PAJAMOKAHAIOB NPH KBAa3UBEPTUKAIBHOM
30HAMPOBaHUH HOHOC(epsl HenpepbiBHEIM JIYM-curtanom. IlpeacTaBieHbl pesyibTaThl 9KCIEPUMEHTAIbHBIX HC-
CllesoBaHMi Pa3paloOTAaHHBIX METOAMK Ha Tpaccax Momkap-Ona—Shibunk u Huxauii Hoeropoa—Homxkap-Oina.
OKCHEepUMEHTHI ITOKA3aJIM, YTO B CIIOKOMHBIX YCIOBUSX HOHOC(HEPHI paccestHUE 10 3aIePXKKE B MapLIUaIbHBIX KaHa-
JaxX yBEIUYMBAETCS C YMEHBIIEHHEM MPOTSHKEHHOCTH TPACChl M BO3PACTAET MPH MEPEXofe OTO IHSA K Houu. Jlns
moxs! 1F oHo Goublire, ueMm murst mozsl 1E.

Power delay profile representing the integral of the channel scattering function for all Doppler frequencies, is an
important characteristic of the stochastic ionospheric radio channel.

In the framework of the considered dispersion distortion of power delay profile of the stochastic of the multidi-
mensional channel. The technique of experimental determination of the power delay profile of different partial high-
frequency radio channel quasi-vertical sounding of the ionosphere in a continuous chirp signal. The results of ex-
perimental research developed techniques on the slopes of Yoshkar-Ola—Yalchik and Nizhny Novgorod—
Yoshkar-Ola. Experiments have shown that under calm conditions for ionosphere scattering delay in the partial
channels increases with decreasing path length and increases with the transition from day to night. For mode
1F it more for than mode 1E.

MPAKTUYECKOE IPUMEHEHUE CJIOKHBIX CUTHAJIOB
C BHYTPUUMIIYJIbCHOM YACTOTHOM MAHUITYJISALIUENA

'A.I'. Ceros, *JI.B. IIpocBupsikosa, *B.E. 3acenko

'MucturyT conneuno-3emuoii pusuxu CO PAH, UpkyTtck, Poccus
*HaioHa/bHbIH HCCleI0BaTeIbCKMit MPKYTCKHIl FOCY 1apCTBEHHBII TeXHUUECKHIT YHUBEpCHTET, UpKyTCK
someanotheras @mail.ru, Poccus, lar_prosv@mail.ru

THE PRACTICAL APPLICATION OF COMPLEX SIGNALS WITH
A FREQUENCY OF INTRAPULSE MANIPULATION

'A.G. Setov, ’L.V. Prosviryakova, °V.E. Zasenko

'Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia
National Research Irkutsk State Technical University, Irkutsk, Russia

OmnmcaHo yCTpOHUCTBO (POPMUPOBAHHSA CIOKHBIX CUTHAIIOB C BHYTPHUMITYJIECHONH MUHUMAIBHOW KOZOYaCTOTHON
MOIyJALUEeH Hecymied 4acToTsl (06e3 paspbiBa (as3bl) MyTeM CyMMHPOBAHHS MOIYJIMPOBAHHBIX 110 aMIUIUTYIE U
(aze kosebaHuii KBaJPAaTYpHBIX KaHAOB (C mpuMeHeHueM KojaoB bapkepa). [IpuBeneH cpaBHHUTENbHbBII aHaIM3
HCIIOJIb3YyEMBIX ITyMOTIOAOOHBIX CUTHAJIOB U CUTHAJIOB C BHYTPUUMITYJIbCHON YaCTOTHOW MaHUIyJsuei. OmucaHbl
CII0COOBI MMPUMEHCHUA MMOJTYUYCHHBIX NOMEXO03alllUIICHHBIX HJyMOHOI[O6Hle CUT'HAJIOB B UBMEPUTCIIbHBIX yCTpOﬁCT-
BaX TUAPOAKYCTHKU M IPU U3YUYEHHUU aTMOC(EpHI.

The article describes the way of obtaining a Barker-coded complex signal with minimum-shift-keying modu-
lation of carrier frequency by adding the modulated amplitude and phase oscillations of the quadrature channels.
A comparative analysis of the nowaday pseudonoise signals and signals with an intrapulse frequency manipulation
were provided. The methods of application of the obtained anti-interference pseudonoise signals in the measurement
devices in the study of hydroacoustics and atmosphere were described.
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METO/I OIIPEJIEJIEHUS HEOJJTHOPOJIHOCTEM B IIOUBE
C IOMOIIIBIO MIEPEHOCHOI'O MIOOHHOI'O INTOTHOMEPA

M.M. Cu3sos

HoBocubupcknii rocynapctBennslit yausepcuret, HoBocnbupck, Pocenst
WncruryT aBToMatuku 1 anekrpomerpun CO PAH, HoBocubupck, Poccus
sizov.m.m@gmail.com

METHOD FOR INHOMOGENEITY LOCALIZATION
IN SOIL BY PORTABLE MUON DENSITOMETER

M.M. Sizov

Novosibirsk State Univetsity, Novosibirsk, Russia
Institute of Automation and Electrometry SB RAS, Novosibirsk, Russia

OnvH 13 cnoco0OB M3MepeHHs IUIOTHOCTH, ucciienyeMblid B HCTUTyTe aBTOMaTHKU U anekrpomerpun CO
PAH, — ¢ IOMOIIIBIO MIOOHHOTO CKB)KMHHOTO IUIOTHOMEpa. B MIOOHHBIX IUIOTHOMEpax MCIIONB3YeTCsl a0COPOLMOHHBIN
METOJl, OCHOBaHHBII Ha 3aMepe OCJIabIeHUs IOTOKa MIOOHOB IIpU IPOXOXKICHUM 4Yepe3 BemiecTBo. Pabora mocesiena
Ppa3paboTKe METo/Ia ONpeIeNICHNs] HEOAHOPOAHOCTEH B ITOYBE C ITOMOIIBI0 MIOOHHOTO IIJIOTHOMEpA.

Crenana oneHka o0beMa TPYHTA, BIUSIONIETO HA M3MEPEHUS IDI0THOMepa. Vcronp30BaHo MpUOIIDKEHHE, B KO-
TOPOM 00JIaCTh TPYHTA, YIACTBYIOIIETO B M3MEPEHIX, IMEeT (JOpMY KOHYyCa ¢ BEICOTON PaBHOI IiryOWHE, Ha KOTO-
PO IPOBOAMTCS M3MEPEHHE, U TEIECHBIM yriioM 1.6 cp.

[IpennoxeH UTEpallMOHHBIA METOZ, BOCCTAHOBJICHHUS IUIOTHOCTU I'PYHTA 110 CEPUU U3MEPEHHUN, OCHOBAHHBIM Ha
yueTe B3auMOBIHUSHHS OJHOTO M3MEPEHHUs Ha JIPYroe U KOHYCOBUAHOW (opmbl uccienyemoit obnactu rpyHra. [Ipu
HAJIMYMX TPOCTPAHCTBEHHO PAa3/IEICHHBIX CEPHH M3MEpeHHUil (IIPHU yCIOBHU IEpECeueHHs HCCIEeAYeMbIX 00HEMOB)
CTaHOBUTCS BO3MOXKHOM JIOKaIM3alus HEOXHOPOAHOCTH.

Portable muon densitometer is a means to measure soil density that is being developed in the Institute of
Automation and Electrometry SB RAS. It uses the absorption method based on the muon flow intensity reduction in
matter. The article discusses the method for inhomogeneity localization with muon densitometer.

The article estimates the soil volume and its shape densitometer measures. In assumption the significant volume
has a cone shape with height of measuring depth and solid angle 1.6 steradian.

The article describes iterative method for soil density calculation from measurement data. The method is based
on the account of the mutual influence of measurements and cone shape of the volume. Using of spatially separated
data localization of inhomogeneity can be found.

YYET HEYIIPYT'HX BKJIAZIOB B [TIPOLECC YIIPYT'OI'O PP-PACCESIHUSA

A.H. Bana, U.A. IlepeBaiioBa, A.K. CokoabHukoBa, K.A. Tpeckon

WpxyTckuii rocynapcTBeHHbII yHUBepcuTeT, UpkyTck, Poccus
AEdemsk @gmail.com

ANALYSIS OF THE INELASTIC CONTRIBUTIONS TO THE ELASTIC PP-SCATTERING
A.N. Vall, L.A. Perevalova, A.K. Sokolnikova, K.A. Treskov
Irkutsk State University, Irkutsk, Russia

B pabore ucnonb3yercsi pa3padOTaHHBII paHee MEXaHNW3M BBIPAXKEHUS HEYNPyroi (QyHKLUUH MEPEKPHITUS Yepe3
YIOPYTYIO aMIUIUTYAy Ipoliecca pp-paccestHus. JlaHHBIH MEXaHN3M OCHOBAH Ha yCJIOBUU YHUTapHOCTU S-MaTpHIIBL.
VYxazanHas Heynpyras GyHKIHS EPEeKPbITUS BBIYHUCIICHA B MOJISNIU JIUTIOJIHOTO TIOMEPOHA JUIsl YIIPYTOi aMIUTUTY-
16l [lonmydeHa 3aBUCMMOCTB IIJIOTHOCTH HEYNPYrol (DYHKIMU IEPEKPBITHS OT SHEPTHU CTAIKHUBAIOIIUXCSI TPOTOHOB
U OT IPOCTPAHCTBEHHOI'O MapaMeTpa [. DTOT NapaMeTp SABISAETCS KBAHTOBBIM aHAJIOrOM MPUIEIbHOrO apaMeTpa 1
CIIy>KUT UHCTPYMEHTOM KOPPEKTHOTO OMHCAHMs MaJlOW OKPECTHOCTH LIEHTpa CTOJIKHOBEHHS NPOTOHOB. Beruncnen-
Hasl B JaHHOW paboTe Heymnpyrast (yHKIHS IEPEKPHITHS SBISETCS OCHOBOM ISl HAXOKACHHS 3aBUCHMOCTH CpeIHEH
MHO)KECTBEHHOCTH POKACHHS YacTHUIl OT NMPOCTPAHCTBEHHOTO mapamerpa . CpeaHss MHOXKECTBEHHOCTb, B CBOIO
odepelib, BISACTCS OJHUM M3 ITapaMeTpoB, HAOIOAaeMbIX Ha BOIbIIOM apOHHOM KOJUIaiepe, U MOXKET CIYXKHUTh
JUIS IPOBEPKH U YTOYHEHUS TEOPETHYECKUX MOJEIIEN yIPYroi aMIIUTY IbI.

In this work we use our previous mechanism of expressing an inelastic overlap function via elastic amplitude of
pp-scattering. The mechanism is based on the unitarity condition for S-matrix. Mentioned inelastic overlap function
is obtained in the dipole Pomeron model of elastic amplitude. Dependence the inelastic overlap function on energy
of colliding protons and spatial parameter p is received. The p parameter represents quantum analogue of usual im-
pact parameter. It serves for correct description of a small area around proton collision center. Obtained in this work
inelastic overlap function is a foundation for finding the dependence average plurality on the spatial parameter. But
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the average plurality is one of the observed parameters on the Large Hadron Collider. It can be useful for checking
and making more precise existent models of elastic amplitude.

IPUMEHEHUWUE HEJIMHEHHOI'O METO/IA TJIABHBIX KOMIIOHEHT JIJI1 AHAJIU3A KAPT
HOJHOTI'O 9JIEKTPOHHOI'O COAEP KAHUSA HOHOC®DEPHI

N.B. CkBopuos, B.B. bBoukapes, 10.C. Mac/ieHHUKOBa

Kazanckuit (ITpuBomxckuit) penepanbublii yauBepcureT, Kazanp, Poccus
skvorcov_ilya@mail.ru

APPLICATION OF NONLINEAR PRINCIPAL COMPONENT ANALYSIS MAPS THE TOTAL
ELECTRON CONTENT OF THE IONOSPHERE

LV. Skvortsov, V.V. Bochkarev, Yu.S. Maslennikova
Kazan (Volga region) Federal University, Kazan, Russia

B nanHoii pabote npeacTaBieHbl pe3ybTaThl aHAIN3a BapUallMii NPOCTPAHCTBEHHOTO pacIpeaeseH sl TI0JIHOTO
anektponHoro coaepxkanus (II9C) monochepsl HeMMHEHHBIM MeToIoM ThaBHBIX KoMmoHeHT (MI'K). MI'K mpume-
HsieTcsl B 00pabOTKe AAaHHBIX ISl YMEHBIICHUS MX Pa3MEpHOCTH IPH MUHMMAJIBHOHM IOTepe mose3Hoi mHpopma-
mun. st TOro 94To0BI MCCiIeayeMble JaHHbIE MOTJIM OBITH NMPEACTaBICHBI HA0OPOM HEKOPPEINPOBAHHBIX KOMIIO-
HEHT, pacipeeneHne QIyKTyaluu TaHHBIX JOJDKHO OBITH OJM3KO K HOpManbHOMY. AHanmm3 naHHbX [19C ¢ yuerom
CYTOYHBIX M CE30HHBIX MEPHOAMYHOCTEH IMOKa3al Hamuuue (GIyKTyalui ¢ pacrpeieleHHEM, OTIWYHBIM OT HOp-
MainbHOTO. [loaTomy ans aHanmu3a Bapuaruil naHHbIX [I19C 6puTo pazpaborano HenmHeRHOe 0000menune MI'K Ha
OCHOBe KJacTepusyromeil HeiiporHoi cetn Koxonena. Camoopranu3yiomascs HelipoHHas ceTs KoxoHeHa nenoib-
3yercsi B Ka4eCTBE aHajora IJIaBHbBIX MHOTOOOpa3uii AJis BBISABICHUS HauOojee 3HAYMMOW KOMIIOHEHTBI U3 MCXOJ-
Horo Habopa maHHbIX. Mcnonb3oBanue HenuHelHoro MI'K mpumenuntensHo k naHHBIM [19C mo3Boimiao ymeHb-
LIMTh KOPPEISILIMOHHYIO CBSA3b MEXKILY MOJIAMH Pa3JIOKEHUs, YTO CIIOCOOCTBYET NPOBEICHUIO 00Jiee Ka4eCTBEHHOTO
aHaJIM3a JUIs BBISIBJICHUS IPUYMH pa3innuHbixX Guykryaruid [I9C B noHocdepe 3emin.

This report presents the results of analysis of variance of the spatial distribution of the total electron content
(TEC) of the ionosphere nonlinear principal components method (PCM). PCM method used in data processing to
reduce their dimensions with minimum loss of useful information. To investigated data can be represented by a set
of uncorrelated components fluctuation distribution data should be close to the normal distribution. Analysis of TEC
data with the daily and seasonal periodicities showed the presence of fluctuations in the distribution different from
normal. Therefore, to analyze variations in TEC data was developed nonlinear generalization of principal compo-
nent analysis based on Kohonen neural network clustering. Kohonen network is used as an analogue of the main
varieties to identify the most important components of the original data set.

O CYTOYHBIX BAPHALIUAX TEOAKYCTHYECKOW YMUCCHUH
HA ITYHKTE HABJIIOJAEHUU «<MUKHNKA» B IEPUO/, 2006-2011 rr.

A.A. Cosomuyk

HHCcTuTyT KOCMOH3MYECKUX HCCIeI0BaHui U pacnipocTpaneHus paguosoiH JIBO PAH, Ilapatynka, Poccust
aleksandra@ikir.ru

ON GEOACOUSTIC EMISSION DIURNAL VARIATIONS AT MIKIZHA SITE DURING 2006-2011
A.A. Solodchuk
Institute of Cosmophysical Research and Radio Wave Propagation FEB RAS, Paratunka, Russia

Ha Kamuarke ¢ 1999 r. npon3BOANTCS MOHUTOPHHI CUTHAJIOB T€0aKyCTHYECKOH amuccuu. COOp AaHHBIX OCy-
LIECTBIISIETCS] C TOMOLIBIO M3MEPUTEIHHOTO KOMILIEKCa, 0COOCHHOCTBIO KOTOPOTO SIBJISIETCSl UCTIOJIb30BAHHE ITHE30-
KEpPaMHUYECKHX THAPO(GOHOB, YCTAHOBICHHBIX y Ha o3epa Mukmka. Kommiekec peructpupyer CUrHaiIbl Te0aKyCTH-
YEeCKOW 3MHCCHH Ha ()OHE €CTECTBEHHBIX IIIYMOB, IIPX 3TOM HAOJIIOAETCsl CYyTOUHBIN X0 sMuccuu. Jlannas pabora
MIOCBSIIEHA ero uccnenoBanuio. st 6oee TOYHOTO BBIIEICHHUS CYTOYHOTO X0/a ObUIa MPOU3BEICHA OYHCTKA HC-
XOAHBIX JIJaHHBIX OT IIyMOB Ha OCHOBE BEWBIIET-pa3NoxKeHus. [Is1 BBIABICHHUS MEPUOANIECKUX COCTABIISIFOIINX OBII
MIPOBEJCH CIEKTPAIbHBIN aHAIN3. Y CTAHOBJIEHO, YTO NEPHOANYHOCTD CYTOYHBIX BapHALMH COCTABISIET 24 9, CyTO4-
HBIN X0J] HAOJIIOAaeTCs B TEUEHHE T0J1a C KOPOTKUMH IepepbiBaMy. Takke CyIECTBYIOT IIEPHO/IbI, KOTIa HHTEHCHB-
HOCTh CYTOUYHBIX BapHallUii CYIIECTBEHHO yBeauunBaeTcs. VccieaoBaHo BIMSHHUE MPUIMBHBIX BOJIH, METEOPOJIOTH-
YECKHUX TPOLECCOB U 3eMJIETPSICEHUI Ha OBEIEHHE CYyTOUHOIO X0a.

Since 1999, monitoring of geoacoustic emission has been carried out at Kamchatka. Data acquisition is realized
via the measurement complex the peculiarity of which is the application of piezo-ceramic hydrophones installed
nearly at the bottom of Mikizha Lake. The complex records geoacoustic emission signals against the background of
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natural noise, besides the emission diurnal variation is observed. The paper presents its investigation. Denoising of
the initial data was carried out on the basis of wavelet expansion. To determine periodic components, the spectral
analysis was done. The diurnal variation periodicity was found to be 24 hours, and the diurnal variation is observed
during a year with some short gaps. There are also periods of significant increases of diurnal variation intensity. The
effects of tidal waves, meteorological processes and earthquakes on diurnal variation were investigated.

METOAUYECKHUE OCOBEHHOCTH AHAJIM3A JTAHHBIX, IOJTYYEHHBIX IS CPEJIHEN
N BHEINIHEN NOHOC®EPHI C IOMOIIBIO PAIAPA HEKOI'EPEHTHOI'O PACCESIHUA

A.B. Boromas, /I.B. Koros, M.H. Ciociok

Wucruryt nonochepst HAH 1 MOH Ykpaunsi, XappkoB, YkpanHa
syusyuk.marina@mail.ru

METHODICAL FEATURES OF THE ANALYSIS OF DATA OBTAINED FOR THE MIDDLE
AND OUTER IONOSPHERE BY MEANS OF INCOHERENT SCATTER RADAR

0.V. Bogomaz, D.V. Kotov, M.M. Syusyuk
Institute of Ionosphere NAS and MES of Ukraine, Kharkiv, Ukraine

OO0meit 0coOeHHOCTRIO CpeqHel W BHEIIHEH HOHOchepsl SABISETCS MHOTOKOMIIOHEHTHOCTh MOHHOTO COCTaBa.
Bcenencrue storo aproxoppensimuonHas Gyakmus (AK®) HeKorepeHTHO paccessHHOTO CHTHAJIa 3aBHCUT HE TOJIBKO
OT TEMIIEPATyp HOHOB U IEKTPOHOB, HO ¥ OT OTHOCUTEIBbHBIX KOHIIEHTPALIUI HOHOB Pa3IM4YHbIX COPTOB. IIpn 3TOM
YBEIIMUYMBACTCA BEPOATHOCTh HEOJHO3HAYHOTO MCTOJIKOBAHMS PE3yJbTaTOB 3KCIEPUMEHTA. Pe3ynbTaThl NpoOBEIEH-
HOTO MOJEIIMPOBAHMS MOKA3bIBAIOT, YTO B TAKOW CHUTYaLlUH AJISI TOJIyYEHUS! JJOCTOBEPHBIX OLIEHOK NMapaMeTpoB HO-
HOC(epHOil mIa3Mbl HEOOXOIMMO PUMEHSTH CHeHU(pUYECKUI TOAX0A K aHan3y AaHHbIX. [{ns cpenneit noHocde-
pot (150-300 kM) IPUXOIMTCSI NPUBIIEKATH JOMOJHHUTEIBHYIO SKCIEPUMEHTAIBHYIO0 WH(POPMAIMI0 U MOJAEIbHBIE
JlaHHbIE (3HAYEHUSI TEMIIEPATYP UOHOB U DIIEKTPOHOB, M3MEPEHHBIX B 0OIACTH JOMUHUPOBaHKs HOHOB O, u TeMIe-
parypsl HelTpanbHOH atMocdeps! Ha BeicoTe 120 km). [Ipn ananu3e gaHHBIX JUIS BHELIHEH nOHOC(EpH HEAOIyC-
THUMO JIONIOJHUTENbHOE ycpenaHenne AK® mo BeicoTe, a HEOCTaTOUHOE KOJMYECTBO JOCTYIHBIX PELICHUH 00paT-
HOHM pagno(u3n4ecKol 3a1adyu MOKET NMIPUBECTH K HEAOIyCTUMO OOJIBIINM CMEICHUSAM OILEHOK ITapaMeTpoB ILIa3-
MBI. YCTaHOBIICHO ONTUMAJIBHOE KOJUIECTBO JOCTYIHBIX pelIeHd 00paTHON pagnohu3ndeckoi 3a1aun U OlleHeHa
YyBCTBHUTEIBHOCTh HCKOMBIX NTapaMETPOB IUIa3MbI K HEOTIPEAETICHHOCTSM IPHUBIIEKAEMbBIX allpHOPHBIX TaHHBIX.

A common feature of the middle and outer ionosphere is a multicomponent ion composition. Consequently, the
autocorrelation function (ACF) of the incoherently scattered signal depends not only on the temperature of the ions
and electrons, but the ion fractions. The probability of ambiguous interpretation of the experimental results is bigger
than in case of plasma of the one ion species .The results of the simulation show that, in this situation, to obtain reli-
able estimates of the parameters of the ionosphere plasma it is necessary to apply a specific approach to data analy-
sis. For a middle ionosphere it is necessary to attract additional experimental and model data. And it turned out that
it is unacceptable additional altitudinal averaging of ACFs, and an insufficient number of available solutions of the
inverse problem can lead to unacceptably large displacements of the estimates of the parameters of the plasma.

MOJAEJIUPOBAHUE CUT'HAJIA HEKOT'EPEHTHOI'O PACCESIHUA
IS UPKYTCKOI'O PAJIAPA HEKOI'EPEHTHOI'O PACCEAHUA

'B.I1. Tanuisixos, *C.C. AJICATKHUH, ’pP.B. Bacuibes, ZA.A. IlepbakoB

'HanmonansHblil HecnenoBaTenscKui MpKyTCKuii ToCy1apCTBEHHbI TeXHUIeCKuil yHuBepcuTeT, UpKyTck, Poccus
ZI/IHCTI/ITyT conmHevyHo-3eMHo# pusuku CO PAH, UpkyTck, Poccus
tashlycov.victor@gmail.com

MODELING OF INCOHERENT SCATTERED SIGNAL FOR IRIS

'V.P. Tashlykov, >S.S. Alsatkin, *R.V. Vasiljev, *A.A. Scherbakov

'National Research Irkutsk State Technical University, Irkutsk, Russia
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

B paGore npuBeieHbI pe3ysbTaThl YUCICHHOTO MOJEIMPOBAHUS PACCETHHOTO paanocurHaia Mpkyrckoro pana-
pa HekorepeHnTHoro paccesausi (MPHP). Mozxens noHOC(EpHI peAcTaBiIsieT IPOCTPAHCTBO, YCIOBHO pa3elicHHOE
Ha 3aJJaHHOE KOJIMYECTBO CJIOEB, B KAXKIOM M3 KOTOPHIX HAXOAWTCS OTpeleIeHHOE YICIIO paccenBaTeneil. PaccesH-
HBIM PaJMOCHUTHAJIOM SBIISETCS UMIYJIbC 33JaHHOW JJIUTEIBHOCTH M YaCTOTHI, CBEPHYTHIH C MPOCTPAHCTBEHHBIM
pacopeneneHyeM IuiasmMel. Brkiiag B Takoil OTpaKEHHBIM CUTHAJ BHOCUT Ka)KIbId U3 pacceuBaTeliel, OCYILECTBIIAA
C/IBUT 4acTOThl, 00ycioBieHHbId dpdexkrom Jloruiepa, 1 3aaaBasi cliydallHyI0 HadalbHYIO ()a3y OTPakKEeHHOTO OT
paccenBaTens uMmmynbca. CIBUT 4acTOTHI 3aJa€TCS CIy4aifHO COTJIACHO 3aKOHY pacIpeleneHHs, KOTOPOMY COOT-
BETCTBYET TEOPETHUECKUIl CIEKTP MOLIHOCTH JUIA IJIa3MBbl, COCTOSIIEH U3 MOHOB M 3JIEKTPOHOB OJHOTO COPTa, C
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POCTOM BBICOTHI IIPEACTABICHHBIN CIIEKTP MEHSETCS MPOMOPIHOHATFHO JTHHEHHOMY TpaIHeHTy TemiepaTypsl. Ha-
yJareHOE 3HaYeHre (Dasbl paclpeieNiecHO0 PABHOMEPHO, & HHTEHCUBHOCTE PACCESHHSI MOXKET OIPEAEIIATHCS OTASIBHO
JUIsl Kaxoro ciosi. Takxke B MoJienb 100aBiieH HOPMaIbHO-paclpeeeHHbII IyM, UMUTUPYIOLUIUN ITyMbI [TPUEM-
HOM ammapatypsl. Llenbro naHHOW pabOTHI SBISETCS MPOBEpKa pabOTOCIIOCOOHOCTH AJITOPUTMOB, OINPEICIISFOIINX
XapaKTePUCTUKH IJ1a3Mbl IO peasibHbIM AanHbiM UPHP, ¢ ucnonb3oBanueM 1eTepMUHUPOBAHHBIX MOJIEIBHBIX JTaH-
HBIX, IPHOJIMKCHHBIX K PEATbHBIM YCIIOBUSIM.

Results of the numerical modeling of scattered signal which is gained and treated with Irkutsk Radar of Incoher-
ent Scattering are performed in the presented article. The model undertakes space, conditionally divided on set quan-
tity of layers, each of which has a definite number of scatters. Scattered signal is an impulse for set length and fre-
quency, reflected of widespread plasma. Every scatter makes a contribution to such signal putting through shift of
frequency, conditioned by Doppler’s effect, and setting steadily spread odd phase of reflected impulse. Phase shift is
set randomly according to the law of distribution that corresponds to the theoretical power spectrum of plasma
which consists of ions and electrons of the same kind. Fitting soared height spectrum changes according to the linear
temperature gradient, and intensity changes through the each layer. Normally distributed noise is also added to the
model as a real noise of receiver. The target of this course work is checking how properly existing algorithms work
using determined modeling data that is close to real conditions and defining the peculiarities of plasma according to
real data acquisitions of IRIS.

OCOBEHHOCTHU OIIUBOK MO3UITUOHNPOBAHUA
B CITYTHUKOBBIX PAIMOHABUT AITMOHHBIX CUCTEMAX

A.A. Xoamoropos, B.b. Usanos

HpxyTckuii rocyiapcTBeHHbIN yHUBEpcuTeT, MpkyTck, Poccus
holmogorovandrey @ gmail.com, ivb@ivb.baikal.ru

ESPECIALLY ERRORS IN POSITIONING SATELLITE NAVIGATION SYSTEMS
A.A. Kholmogorov, V.B. Ivanov

Irkutsk State University, Irkutsk, Russia

B paboTe paccMOTpeHBI BpeMEHHbBIE BapHaliy OMHOOK MO3UIIMOHUPOBAHMS OOBEKTOB B CIlyTHHKOBBIX pajvo-
HaBUTaLMOHHBIX cHcTeMax. bblila 0OHapyKeHa M MCCIIEA0BaHA B PA3IMYHBIX YCIOBHUAX ITOBTOPSEMOCTh B COCETHUX
CYTKax BPEMEHHOI'0 X0/a OLIMOKHN MecToomnpeaeneHus. [lokazaHo, 4TO MOBTOPSIEMOCTh HE CBSI3aHA C PETYJISIPHBIMU
CYTOUHBIMH BapHallMAMH HOHOC(EPH U HEe MOPOXKIAeTCS MHOTOIYy4eBOCThI0. OOHApyXKEHO, YTO MOBTOPSIEMOCTb
KOJINYECTBEHHO MOJI00HA AJIS ITyHKTOB IPHEMA, Pa3HECEHHBIX Ha KMJIOMETPBI — JECATKH KMIOMETPOB. BrIABICHO,
4TO SIBJICHUE CBSI3aHO C OLIMOKOW pacueTa MOJIOKEHWH HAaBUTAILIMOHHBIX CIYTHHMKOB. [Ipeanaraercst ncmosib30BaTh
paccMarpuBaeMblii ()eHOMEH ISl TOBBIILICHNSI TOUHOCTHU ONpeIesIeHHs] KOOPAWHAT PHEMHHKA.

The paper discusses the temporal variations positioning errors of the object in satellite navigation systems. Has
been found and studied in different conditions repeatability in neighboring day temporal variations of positioning
errors. It is shown that the frequency is not associated with regular daily variations of the ionosphere and is not gen-
erated by multipath. It was found that the frequency quantitatively similar to collection points, separated by miles -
tens of kilometers. Revealed that the phenomenon is associated with an error of calculation of the provisions of nav-
igation satellites. It is proposed to use the phenomenon under consideration to improve the accuracy of the coordi-
nates of the receiver.

INPOrHO3UPOBAHUE HOHOC®EPHBIX TAPAMETPOB .
C MIOMOINBIO HCKYCCTBEHHOU HEMPOHHOMU CETH C PA3PEXKEHHOU TOITIOJIOT'MEN

C.B. Xpucrtodopos, B.B. boukapes

Kazanckuit (ITpuBomxckuit) penepanbublii yauBepcureT, Kazanp, Poccus
stnslv91 @gmail.com

PREDICTION OF IONOSPHERIC PARAMETERS USING ARTIFICIAL NEURAL
NETWORKS WITH SPARSE TOPOLOGY

S.V. Khristoforov, V.V. Bochkarev

Kazan (Volga region) Federal University, Kazan, Russia

B Hacrosiiee BpeMsi MPOTHO3MPOBAaHUE CBOMCTB HOHOC(EPHI SBISIETCS aKTyaJbHOW 3a/jaueii, peleHue KOTOpoi
HeoOXoauMo I obecreyeHus] yCTOWYNBON paavocBs3u. B naHHOI paboTe paccMaTpuBaeTcs NPOrHO3MPOBAHUE
TIOJTHOTO 3JIEKTPOHHOTO COZEpPKaHUsI HOHOC(EPH! M KPUTHUECKOM 4acToThl ciios F2. B kayecTBe cucTeMBI IPOTrHO-
3MPOBaHMUS MCIOJIB3YETCSl NCKYCCTBEHHAs: HEHPOHHAsI CETh C pa3pesKeHHOH Tomosorueil. M3-3a Gosbimoro xoiaude-
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CTBa BXOJHOH MH(pOPMALUM U, KaK CIEACTBUE, OOJBLIOr0 KOJMYECTBAa HEHPOHOB BXOIHOIO CJIOS B CTAaHAAPTHBIX
HEHPOHHBIX CeTsIX HaOmomaercs 3¢ ekt nepeoOydeHns IpaKTUIeCKH Ha MEPBBIX JKe 3Moxax obydeHus. B pe3yinb-
TaTe CeTh HEJOCTATOYHO XOPOILOo 00y4aeTcst Uisl PelIeHHs 3aa4y Takoro Tuna. B naHHo#i paboTe Ha OCHOBE METO-
Jla CUHTYJSIDHOTO Pa3JIOKeHUs] MaTpUI] Mbl YMEHbIIaeM oOliee KOJMYECTBO CBS3€H NP COXpaHEHHH KOJIMYECTBA
HelpoHOB. PaccMoTpeHa peanuzalys JaHHOTO MOAXOZA C IIPUMEHEHHEM CYIIECTBYIOLIMX OMOIMOTEK Heipocere-
BBIX BBIYMCIICHUH. 3a cueT O0Jblel yCTOWYNBOCTH K MEPE00YUYEHHIO CETh C Pa3peKEHHOMN TOMOJIOTHEH criocoOHa K
Npe/ICKa3aHMI0 TTApaMETPOB HOHOC(EPBI ¢ MEHbIIEH OMINOKOIA.

Currently, prediction of the properties of the ionosphere is an urgent task, which is to ensure stable radio com-
munication. In this paper we consider the prediction of the total electron content of the ionosphere and the critical
frequency of the layer F2. As a forecasting system used an artificial neural network with sparse topology. Due to the
large amount of input information, and as a result, a large number of neurons in the input layer of the standard neu-
ral networks observed overfitting effect practically on the first training epochs. So the network is not well trained to
deal with problems of this type. In this paper, based on a method of singular value decomposition of matrices we
reduce the total number of connections, while maintaining the number of neurons. We considered the realization of
this approach with the use of existing libraries of neural computation. Due to the greater resistance to overfitting, the
network with a sparse topology is capable of predicting the ionospheric parameters with less error.

UCCJIEJJOBAHUE OBJIACTE ATIPUOPHOM HEOIIPEEJIEHHOCTY CPEHE# 3AIEPKKN
W PACCESTHMS 1O 3AJIEPKKE B 3AJTAYE YACTOTHO-BPEMEHHOI CUHXPOHU3ALIMA
CHUCTEM HAKJIOHHOT'O 30H/IMUPOBAHUSA

B.A. BanoB, A.A. YepHoB

[ToBomKCKHiA rOCy 1apCTBEHHBIN TEXHOJOTHYeCKUl yHUBepcureT, Momkap-Ona, Poccust
ChernovAS @volgatech.net

RESEARCH OF RANGES OF PRIOR UNCERTAINTY OF MEAN DELAY AND DELAY SPREAD
IN THE PROBLEM OF TIME-FREQUENCY SYNCHRONIZATION
OF OBLIQUE SOUNDING SYSTEMS

V.A. Ivanov, A.A. Chernov
Volga State University of Technology, Yoshkar-Ola, Russia

Jlisi COBpEMEHHBIX CHCTEM HAKJIOHHOTO 30HIMPOBAaHMS MHOTOMEPHBIX MHOTOJIyYEBBIX BBHICOKOYACTOTHBIX pa-
JMOKaHAIOB BaKHBIMU 337a4aMU SIBIISTIOTCS aBTOMATHUECKOE BXOXK/ICHHE U MOJAEPKAHUE CHHXPOHN3MA C BBICOKOH
TOYHOCTBIO. [lo3TOMYy HEoOXoauMO pa3paboTaTh M HCCIEJOBAaTh COOTBETCTBYIOLIHNE METOIUKH M aITOPUTMBI, I10-
CTPOUTH IPOTPAMMHBIE MOAYIIH.

CuHHXpOHHM3aIMs NepeAaTInKa U IPUEMHHKA CUCTEMBl HAKIIOHHOTO 30HIMPOBaHMS C OOLIMX TTO3UIIMI CBOIAMTCS
K IpoLeaypaM CBEJISHMs 1K BPEMEHU M COTJIACOBAaHUS MapaMeTpOB MHPOPMAIIMOHHO-TEXHUUECKUX XapaKTepH-
CTHK CHCTEMBI C IapaMeTpaMH XapaKTepUCTHK pajuokaHana. Hanbonee BaXHBIMH M3 3THUX MapaMeTpoB Ui pe-
1aeMOi 3a1a4M SIBISIOTCSL paccestHUe T0 3a/lepKKe M CpeaHss 3ajepkka. Pemars 3amauy oneHkn obiacrteid anpu-
OpHOM HEOIpPEAEIEHHOCTH 3TUX MapaMeTPOB PacCOIIaCOBaHUS B MHOIOMEPHOM MHOIOJIYYEBOM paJUOKAHANE B
pEeKMMe BXOXKICHUS B CHHXPOHHM3M IIPEIUIAracTcsl pacdeTHBIM IyTeM, IJISl Yero HEOOXOIMMO IOCTPOCHHE OITH-
MaJIbHBIX MOJIETICH, YUUTHIBAIOIINX KOOPAMHATHI IEepeJaTdnka U MPUEMHHUKA, a TAKXKE COCTOSHHE MOHOC(HEPHOTO
paaroKaHaiza B KOHTPOJIEHOM TOYKE 30HAUPOBaHMS. [ pemeHus 3a1auu MOoAIep)KaHusl CHHXPOHU3MA MTPEIIOKEH
JITOPUTM OLICHKH HEOOXOIMMBIX MapaMeTPOB M0 PE3yJIbTaTaM SKCIIEPUMEHTAIBHOTO HAKIOHHOTO 30HJUPOBaHMUSI.

For modern oblique sounding systems of multidimensional multipath high-frequency radio channels important
tasks are automatic synchronization establishment and maintenance with high accuracy. Synchronization of the trans-
mitter and receiver of oblique sounding systems from common positions reduces to procedures of time scales synchro-
nizing and parameters of information technical characteristics of system with parameters of characteristics of radio
channel matching. To solve the problem of estimation of a priori uncertainty ranges of these parameters mismatch in
multidimensional multipath radio channel in a synchronization establishment mode is offered by means of calculation,
which requires develop of optimal models that take into account coordinates of the transmitter and receiver location as
well as condition of an ionospheric radio channel in a control point of sounding.
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