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Abstract. The method of mulifrequency radio sounding of the ionosphere using HEO satellites and ground
receiving module with the features of itsglamentation in the Arctic region is consider&tie possibilities of the
method are analyzed, in particular, the required energy potential for reliable registration of the cutoff frequency on a
basis as classical pulse signals, so linearly frequemagubted radiation. The physical prerequisites for the
realization of the method and the transionogramm mode structure are discussed.
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define the parameters of the components the method of global survey, which was developed in ShICRA SB RAS,
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groundbased measurements of cosmic rays, are presented in the Internet through tHimk web
http://www.ysn.ru/~starodub/SpaceWeather/global_survey_real_time.html

lojHjdd]
JHdddB dL hdsedsy » dOftcOedzj dzd?2 o B dZOMIsd dMMmdzj Hise Odzd2 o
wo dzw jIsfpw CesmMaddigy N8B! f setsH @.cdzdf 5 QisO® G 'NtsBj gdkd o Ctolz dats
oL Blzh j ded Vv ftsdadzejvpdiag s o jiolgie@icON§ ldsdpdeSdef § d L d3j daj dzed W d dzls j dafyd
COMftoj Hj dj ded¥ ¢ OBOCA ufjdgSalf ©SEdH 1ejL bdr sOsa, f§ HOddg
BE sdzdzs 2 St B tsdzj dzls ddzls j dzid o desMis i ¢ $ I Is iy tisdy dAtptR] O lirtelS dstg O W40 B o

skL! RBdEZBOIOdP B' ZO MSLHORZO d ©jOddLtso0dO &jlssHdSO ot
Msdzdzj ydesec s 9 jlstcO® o toj Odz' datsds otej Bjdzd [ 6] . 1 OBl [ 7],
tt OH d Ok lzs@L d d3iz e @ds dRHfAdz) dals Mz lsts Yz Phled L ZEOBBEEE 85 ¢ j B3O
Bltc! ) Od§5dddeslzH 20Ok H OO fI Moo CMERdse dzj dets, Yt L O §j
HisR2 MelsS, §jtjH &OYyOdsd Bd hddfflseo® ¢jsdkOcddlsd & Bl
LdzZOydlsj dz' dz" § diardij degzejlzd WizOB ziske®: Isfqw o  f jted SHT M sCt52 dets @ t
M tsd! L soOdedj {Idn dLBjdzjdd2 o SOuyujfmbej HjHdSbEEs
dzj HsfMsO®REBESf eswodv s siw d Gtod ftededdyjddd € 1Jddi oL dkh
Mptetso Y HO8 IsMwY ¢ j sdkOcdzdlsde’ &i5d B lztew dzd .

t OLWOBtSIsOdzdz” 2 ©® RSARG dBjlstsH CdzsBOdz! des?2 fi jd&kSd [ 8], dz0
Bsdzd stftsed sdzw jIs tSftejHjdvils: fjteorj 9 Codiftdy dzls WkdeCydd L
OB dzé Hjdzed?2. uwulsHdPdzg PLY ®Odede = Mjlsd dgj 2lstetsdzdz’ 7 dsded Stste
HOzs oL sy detsls! dMfsdz L soOls: 1 Issls BjssH o tojyddj tej O
tejLizd sOIsr dMmidzj Hse Odzd?2 Yo jHjddw L ®dod b - SCdzdy]iads d2ls
BilssHEd cdssOd ds?2 M j&Sd, o fjtdsar 1-89B&Ode] s dff Ro B0
s s a3t ts dajodizlacE SISt Oy O6 Is L sdzOdz dz" | Sty sdej delst L slstetstf dzts?2
COtdBtsdzd ¢ tcOfgttg H ) tizth kzg Y lsjbntize |§ Gddzts. O zOdzd L ©  f t5 L) stbsoHAAK 2 t6 j O
O sMesydsets (sl djmisd Cdi yomse Ht ~1 MkktsS) fiscd

CCMYf jtodd3j dels Ozt dz" | H Odadz" j

stdzj BOdzdw yOMmtser & L dzOuj ded?2 OdgiQied Is i 15 dzle 15 flatadz qis B S tsimstRds dzgs
i jisSqd o MisSs2dr j s ¢jskOcddlsd 7 Bkt' f§jtdsHr, lsdat

19


mailto:grig@ikfia.sbras.ru
http://www.nmdb.eu/
http://www.ysn.ru/~starodub/SpaceWeather/global_survey_real_time.html

10L ) Bdzr 2 sz lststed dzd S tsmdsd wj MSafSL drmj@d Y §escdast ¢ j tsBOc

NO. 4% Hdvw BJdddzdd0 d NO. 7% Hdv ®&OSMddzdBO Misddzj ydats?

Csdzj BOdedY OBy dzdlskzn S OL Odedz’ F dz'L dst=lzOmias diz' ' j € as'd3Y Jstfids dias | H jdz2
sdzd dzOBdzE HOB IsMw  jhj HE d2OYyoOdzO ¢ d&zOosdts?2 WOL'™ ¢GjsdBOGcC
oL @Bzh jdedvY ftesdmMatsHdls, o tidseodsdy, kojddyjdd] §odsydl
ColsstcOV dzOB dzsWHOA jjls fiffwis diabpfjgzaef® MOs € j s BOc dzd s dzets?2 o 5L Bz h | dedats

0
-100 -
-200
-300 -

Dst (HT)

Coo (%)

N oo N A
——

| 1 1 1 1 1 ! 1

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Hosi6pb 1997

-100
-200
-300 -

Dst (HT)

Coo (%)

AN o
;

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Hosi6pb 2001

E dessteo Oted Oydd 6 Jjsdi3Ocdzdlsdetsets sz d fmsojHjddd L sdzO
dBH' G jikOcddlsdzs? OCIsdo datsfls d dasaizy das@ dedGlisdf® dAs®)s dd d3C

of B ]
100 f ]

-200 F

Dst, HT

PR " PEPEPE BT " "
23 24 25 26 27 28 29

19 20 21 22 23 24 25
NoHb 2015 Hekabpb 2015

tdhz@2B cddij b OBFOYJd d oL tOMisOdd?2 ftsdzsydlsjd' d' 7 L dz0y.

Codif sdaj dzls twOMftojHjdzjdedW s ot otcjdBY G jsdB3Ocdzdlsde = BLts!

20



l.41. Jtdetste! jo d Hts.

lted (st B dzs lsdsj yddes [ 9] HJ tgf & § todftfi :SBdzgiaftighisc OmEOds O §
GJj BBOG ded Is dzgtlz® B dBslHt@ o,h - 00D dO9,7 o jtetswisdatsfyls: d ftcj Hdav
5B dzOtelzy jdzdWw HtojHdSsseO fjtojH dzO YO dzts d3DSEOHISOIO 6 cdzd Ishglzs 5 Is @ atsdzw?

0.75 d MIstsig@fijiise jdadets. 1 tetso jHjdade | dzOBd 4w O dz'tsigOx dfigr = d fr
CofiBtf sdag daf m#HEs dOYOXZO d o H jtedtH' CcjtsBBOcdedlsds » Bkt , dzO
o j ddyuyj ddj Aty dlj>d. Z9e)ts ddaasp) df s dfdsszdl t OClsdyj MCd of
ftoiHh jMlsoakjls dzOyOdzkz ®KBOcddlsdets?2 Bhlted. 1ted {Istsdz S OL Odaedz |
ot ofMjin btjn ¢ tdif tsdz-dalsOnE tes® it tzddzg dzj e WzOBH Cd L Isdrn oL teC
9" OB SISO OCYf SEdispticg W) ddets?2 § sdzsy dlsj dz des2 Mz ddgr (>
dmMfsdz LsoaOdz COC ftojHdSIsste BOCdzdlsdes?2 Blted. | @ dgHdifi§.MO2 1 to
ot otjBw GjtROcddlsd n Bkt! d otLtOMsOdd?2 fsddsy dlsj d o
cOL dzd ydz' » L dzOdz' dFF 7 SCtodi3fsdzj dels twOMytejujdjddw s, Csls
otsL Bzh jdedV ¢ sRBOCdedlsdetsets ftsdzv. | tstedLsdzlsOdz dz" &3 " sted r tso

Colstste’ &3 ®lsHjdz' dzf 2 dzd MEBBOwdz & 1 kit Isiflsdz’ digs 3 dzts. ddPwd |
ECOLOdedj 5 20 iswodzjdedjy HtojHdS IO G jsd3Ocdeflsdets?2 BLted.

sOC fMdzjHE2,ls (e HHMs SR ¢ j sBOcd]lsd 7 oL B3zh jdd2 &y jls v
BHAdS?2 f(odasydlsjd ds?2 (0, o), kOSC d Mzdadg - sty dussodd oz
C 53y 5 dzgo, dzlioud st ( B) . ] ftedojHjdzdzr = Htedd3d sOn, fjtedHT s j
Gj i3OG dzqd Is dz oL BN jrldzd QO M thps Ms®o v B sMislssB. v MisOdzso dzj dats,

CitkOcddlsdy & Bkt , dzOB ddf@BIISHHIPGHO DEO 1 < § B H ik s’ d o
oL BN jdd2 (o)jcsvisdshs! foscdsL O MshisOsd Ol @0 . &6) . s&@J
©OodzO 1. wdzjHbkjls OCY] ldjlsdls:, ults Csddyujmlsets f§HsWa d

diseh jets ydmadzo.

Global Survey in Real Time

1

CR Intansity, %
a )
T

-1 0 1 27
T T

Ay, %

)

2-2

4

{
i
{
(

-2

mmmmmmmmmmmmmmmmmmmmmmmm

——————————————

begin: 20187 10/ 11 100 UT end: 2018/ 10/ 13 0:0Q UT

tdmMecdzsed&Bjtc ftoscdatsL O ¢ j sdBOcdadlsdes? Blzted o SClsw

Otl:tqbgrl2p1|6| - .DS?(Be.aI'.Ti.m?). ____WDC for Geomagnetism, Kyoto

(o)

o FAVW,W“,WLJWW,,mrﬂﬁ,AfuM4x_/knquFN’“P\MV/JAEpﬂan
=100

- 200
=300

=400

- 500

1 6 11 16 21 26 31
[Created at 2016-10-17 02:30UT]

t dMiz detsE te=Av. 0 dzj dzd | G Jj B5d30G ded Is dzts 2 B D#-d dzHlj3¢hitpi Wwdskugikgotco 2 01 6 G
u.ac.jp/dst realtimépresentmontiindexhtml).

21



10Ljdsdzr 2 Esdzdlststed dze € tshdsd uj MCefSL ity @Y f(scdsL ¢ j 5EOC

ZOMlstswh jji ojej BB Is w00 sdndtspOdz dzts?2 i j &3¢ d NVDE]| il fde@sd ts o
tosotsHdIsMw dzgj ftojter oder 2 sdedlststeddee sf d fetsedetst ¢ j sBOC
teJ A3 dzad H tsfyls 1§ dz" http//wiiyjyndu/~statds ybiSplaged/eather/global_survey tieze.html |
Oouj fiealf3j O, dz© t df.-" BIs fgdfeQdadiyz fHcafds steddzc O 5 it
OfmMser n JOtOdiiIstetss OdzedL slstetsf dd s J 9 ®ClvwBtj 2016 ¢
Lslstets dets?2 d dZR jntexsity) o, dztln Isdddz2s O de' Cdatx[8/Xxdf' diFsi2e j zt2 C s i3t s dzj dzls
Zlstsydets?2 o OGHEEMd)ds jsfj] & ststeH JdzOls. 1 jtelsdC Odz' dg &3 dzd dzd W o3
reojHJ dats fteiHEZytejyHjded J ts oL @By des 3 dzO Y O dzj BOG dzd Is |
i2Mmlse dlsj dz dzts, BOGE qzORGpFEEAEADE 8 Odzdz’ = 5 6 Jj SRZOC fudf Ilsffls wizlz  (
yomse ftsmdzy ftejHEfteyHjddy dOyoOdzom! dOGc dzdIlsdzOv BRZEGW

1 OC dzs yJj dzqd §

Its tjLikzd OO OdZOdzdL © HJdOBISd §tojHJddw C i sdzj dz
GdztsB Odz! dzsX0 figfmidalsCod] R OL "™ HOdede" = daj 2lstetsdzder » MwBsdef sstese
o] OdzdL 59 OdzO® deso OV BjIssHJS O ftescdesL O ¢ jsdBBOcdzdIsde" = B lzts!

1l ZOcsHOtmBISH .o f sdzdei dz0 f tod 1 sH4A2-PIO8HE | o 5 g OEARBEG83¢ 4 5 R
te_otsfmistsC _ 0O d 1 toits{dztalos st ¢} tej 2@ . polstster NdBEOdatsbastcV Is (
(http://www.nmdbed) fSHH] Y OdzdzZFP7 f et HGBRISEs uwtss L O ( §C dzsts
sByfmtfjujddj HOdsder i3 dBdtesots?2 Mijlsd daj 2lstetsdzdz” 7 Bsdzd ststets
(6. sdusdsds’,) cof tejydd3j tj Odz desets o tej d3j dzd .

[ dlsjtcOkkiO

1. Dorman L.I., Belov A.V., Eroshenko E.A et Blossible cosmic ray using for forecasting of major geomagnetic
storms, accompanied by Forbustiects. Proc. 28th Intern. Cosmic Ray Conf., Tsukuba, V. 85B3 3556,

2003.

2. Munakata K., Kuwabara T., Yasue S. etAl. il oss coneod precursor of an ap
cosmic ray muon hodoscope on October 28, 2003. Geophys. Res. Lett., V. 32, L03S04, 2005.

3. Belov A.V, Bieber J.W., Eroshenko E.A.&. Pitchangle features in cosmic rays in advance of severe magnetic
storms: neutron monitor observations. Proctt2ht. Cosmic Ray Conf., Hamburg, V. 9, P.358%10, 2001.

4. Munakata K., Bieber J.W., Yasue S. etRidecusors of geomagnetic storwisserved by the muon detector
network. J. Geophys. Res., V. 105, P. 2723468, 2000.

5. Grigoryev V.G., Starodubsev S.A., Krivoshapkin Pef\al. Cosmic ray anisotropy based on Yakutsk station in
real time. Adv. Space Res., V.41, P. D486, 2008.

6.l etstelyjalsOtcsHiE®  $iced o 5h QA dd dzed L slstesf Jw SCtsmdsduyud MSdnr
MlsoOdzyd d cSklsm¢ 9 toj Odzt dzsdz 9 toj d3d dzd . CCMmY J tod d34 dzls O dz
ftocecdesL qiecso OdedY G j dzdsejsWdLdyudi Més?2 Obbdodsiygd: atef RrR.
d . B4 2006.

7. Jtdeste! jo 1. )., uwlOttsHlkzByYj o-708d.2@15 RrRLO. {61 . wJle. W

8 . ster dsM < d 2 1. AL, skL' &3ddz ¢. RrR. , stedoshOf Sddz 1. ¢. d
1 so tsd:p Pizf@T2. 1981.

9. Grigoryev V.G, Starodubtsev S.A., Gololobov P.Yu. Dynamics of zonal components of cosmic ray distribution
during geomagnetic storm periods. Pr8ci., PoS(ICRC2015)076, 2016.

22



(;{ qsc;squqco o ¢1CIsdC | edaydidsl Hi § @I iy, iizkfoR BPE 2 0 9 8 dz¥ i

E Isdvied 2 cijoldLduimSd? ddhsdkkls, {shmhd2mSow ¢COHj &Y &OES, 2016
lrtewlprsorlIz Jvrezriedd torrRIOVIVIRELTIOLR
btsvrRYyras s RIVSuenrt13 & 138fs{C][]R}IUR r

1}V, 10dddzSddz, 41.¢. rBOdStse, 1.1. [JOfhddz, RrR.Il. 6B

RdzMIsdIskzls ftcd ¢ dzOH dets?2 G J
[ sMC o O, 129128, z dz. t
e-mail: nickdanilkin8@yandex.ru

oofds.jdzo[ OCOHjJBIJSO . s

¢ dzdzts Is Y. dsOlstcd o O Isfpw B OL Y did Hotaldjdpypgifc' s tIdeHAdR]LLS dzH  tots© O
EmMlstcs?2Mlso © dodzsL sdzH 59 H dzw CsmMdisdyd MSdn Of f OcOIsso (07{O 2>

stoHdshlsd ftod tjOddL Oydd SOCSet ©OH.JBLsdHdEss OddY d My

Abstract. Basic organize principles of thepside ionosphere sounding with the high elliptical orbit spacecraft are
looking. The difficulties of this method are analysed and proposed way of solutions.

[ sdzdststeddze OteCIsdyui MEs2 dsdtsm¥ jter MfklsddStser &3 O tsdzts L ts dzH
oL Bsy da' o3 dzj ftojter adets] deOBdzs Hjdedj dMMdzj HEzj Bs2 Ltsd o Isj
HddZOBBd S wOLoadlsdw dodetsmW jtede" 7 dej SHdeSteSHdesMiIsi 2. [ HdOSC s
MtsMtej Hsstsyj d&@ o MzjHEZsE M dR oftsmMOR

1. Jtejdw twOmffesmistcOdzj dz

2. [ mdzOB dejOdEd{js o 5 dzdz.

3. voejdzduyjdedj BB dZOMIsd Oy jdd¥ Mdec dOdse .

v ftesojHjddY dBosddststtdde® &0 o Mt adflduyjmMsdn st
te

r
ftod HZOGOjIsMw ©OL A MJddd ddtsifsezii O @gllstc Mdgd Iseids dIs: ¢ ¢
lrmMslsO0 ©fscjw, 40000
lr sk fjtedaejw 1 000
| OC dztsdzj dedj , Gts 63
1 jtedtsH tBteOh j dg 12
Il smMasHwh d2 ELjd SHdsets Off OO0 Mseaf OHOjIs M ddmrtsHYh dd
Mtstslse jIsmise jdzdzs L O 3, 2 yYyOmMO HBG GO sBi, d 3.0 uyAde of tsfipdzj
fited Sterlsdjdz 0, 2 YyomoO dzOrtsyHjdzdj 2O tOBtYJ B Eyomlsej ©HA

{ Mz kBR j O o' MC i ddd HE Gk iACtcd sRehdHB] &' cotcSlsdSC
OisBh d2 BblEte®j Clststedw (CtOmdy &3 S OL Odzs OMMissW dzdj HE 11

10 tdMkzdS] 1 (sCOLOds oLOddds] ©ONf8dsSYy) dfj Xt s lSOF
tOMmMMmistsWddd HE {§eojdidfdisshffssd silsdsdadsjozildf (Istsysd Mmistswis yd ]

23



ljwmMijSldor odzjhdzj¢ts GOHBL BdgH Jtetse Odzd ™ OwClsduj M52 dsdatsfl

{ Ofidsssted 3 R BSdjj HjlsOd dts S OLOdzdzr j o' hj ftetssdzj dsr

1L.1ted o' MCtststeBdlsOdz! dztsdyz o dzjhded 5 wOHIBLBdZHdcses Oded  Ote
otej BY wwOMftesmMspPdgedy wBEO®w® jLCs kojdadydesOjlsmw
Cokzetseo' 2 tBdlsOs ) of Mtskts?2 ®Ctdkts 1000 Cd&. (kO btk
MfjydoOdz d¥ = odHBe CtHdtse Oded™Y tOHJ M6 dzOfistplz dp' 1fifr.. 11 ted
Lsmdf sdzdzv 8 sfyw  ftetsBjyzlSd cfkmistsetse otj Bj dd ttOMYf st
tOL &zd ydz' 7 YOfMlstslsOR, dzgj HBYJdHOWM! GlC&JSO Jdodasfl j tcdztsa t
tjedmsteOydd dodscteORd" o L 0o dMdslisthipidj ts'ls tfftg de j iy dlapgsdd ¢ ¢
stBdlsy Hdv dMCdH yjddw dO JodscttOBBOor c¢flmstsetse ftot
SlstcOy j dzdzr 7 fMdc d&zOdzsoe . r 28 fjfolslsdzd § g dz'c ¢ BEOEAY B ' ts ) dats
COIGO““d:fUW toj OdzdL Oydd dA P’ wOHagy $otsa Odatpizdzj sz v, tOMmyJ |
As .

2. Cofgd e dzOdzr ©ls o' Msls sBdzdLd OfBEj% BEHEI L dZOQGB | &ddets
CdfedPtchdsdEtOOH dydsd@Od3 [ H YO O ds@iHpdz| fiiidjjte dudes yls d W
WH (5o Sdzda O fkisd e AHE s bl H @i » NiRHEOddE Sl 120 HJ

fey). tihjddd ftojHdzOcO]jIsmY o odHj CtdBdddrndd" f smd smsg
OS5 dzj ded™ dBf zdz Mse [ 1, 286 s HfodzCRdeq@edels jisdigrtz  fiy] Mo @sticte @ etsdz jOd
o' MEC BYOMslsds? B kOMisd S OL Oddkscts HJOfOL 8dO, cEHJ &
BzHEl dd&jls! yOmlsslskz LOs jHsds BSd k¢ § &ZOL d3j dedets2, 1§ dzO«

L tsdzH o s 0 jCREAEL S&B OIS tcj cdMmsteOyds gsdetsctcOdRBdz o daj h dgj a5 Is
dZOL j BBde' 7 fzdzeC sOR Hftedj 3O. Clbts yoOmlsduyudes twOLjhdls IsOC Y]

B.vejdzdyj dedj tsBdZOMIsd lsteOy jddY MdedeOdzso . [ IsteOy j dzdzr 2
cOL iBj e 2 CHcHBEOHOE S ) tOL&BjteOR] §jteots? Litsdzyr Atej dzj dzw
gsdzesL sdzH O 1 SO B dZOMiIs! dL BB dev jIsfmw o L OadMmMddiismMisd ©ls or f
vVihdzso dj GHdstesH dsMisd doodesmW jtor o L sdaj Jsdsty O yinjfdadsvdzd§ Ok ds
dzd dzv s Isfypw . Cls ftedoatsHdls ¢ bktdkz, Ykt Htdv t©OMfjwdds 7
tOMmisd. [HdAZOCB, | Cindbhgtcffdg] dzlf sz@L Pdzy glss HB of Msls o 5 1
Hisotsdzt dzs YOt Mdc dzO i tsfis sis®zj Mzj to @ i jf W dadis o Khiflde ts&¢ d Bz &' dz
gedesmMW jter . [ tSHjdZzdteso Odzadj] JodsctcOdRRd3 odegj " dzgj 65 L isdzH Jtotso |
dzj sSHdestesHdes s j 2 @ t©OLBjtetse YWHECO HJOBRBIte® §jteots2 Lt
oL sflsz  tojedMisteOydd §OtOijlsteses OCdR dzj SH ozt H dztsfyls
COHdBLsdHJetso OdzgdY ftodo jHJdr dzO tedfm. 2.

1500 1500

1400 1400
1300 -

1000
900

800
700
600

210 st 41500] s SO SO S
100 f““f’j

i e e o e © iim ibDs ¥ 008115225 325445555¢ #2000, 05115225335445565665 7758680659 051010511
¥, km Fn, My F, MHz
(0] B 9
tdmzdesC 2H j dzdtcso Odedj L sdzgH Jtotseo Odedw dodesMW j tof sHEO @PBC j W
{50 jton datsfyls 1050 Oy GrogRledOfi0j Is dzzyj o' 7 IstcOj SBh sy sdzOL 17 P filgls B Is |
B H j dzd tots of Gedsdfivd dN h §f dzOL df) dzdBtsH | @ O Is ;d s dzfs ¢ tc © B33 0

W o LsdzHditse OdzdwY e HdZOG O] sy MY sdzr L o Ols3 ] . B Blictisdsd jsdzw
dZzyjdedj LtsdHdilkzesh jets MdedOdzO MieOLE dd dj mMisd ¢dan d
Hjdzjd g fodshi s Wdd BeOydd. Skt fsLotddls EMiskdls!

fsdzl L 59 Ols! Hokr$ OdOWa 100 Q d tf deddly d3dal] dels ddedplassdz Mg Mis j sz I o
ddr BOcdd IsstcOMmh j § dinjddgddzCrdzCE. s B3t tsdzj dzls + = ts

dgdgwIs' 2 OdfsdcadzBE f Efgskzf Ojls o fjtoj ¢ dz¢ yOlsj dz (SRRSO
Ststetsdys Y sHOo dzw s sw  YOfls gflsdz o] dzdte @rj tsiniv e toizdH &k Gsth ArLdsy dzQ@f. d3
dqdzdlsjdzjds d fsmMskzfOjl dO0 oftHO MkzfjtecjlsjtesHddedz =  to
EC). stddyjifmbet COdOdse M orBdttOsIsfw dhmatsHw dL ydf
dz

&
L
r
fn
B
tc
s
fn
Is
sksf’ syYydWtsolfdsteds j yOmisslsr, dajsBRBSHGE j HoY §j 6] dzt

= TRV HOo o0

24



1. ¥ Oded dff 6 dz

f1. M VYsteddly sfmw MdddsjL ObstOdd yOmlsslk, Eyoflseksh ddad
fjtejHObYdS) [1]. 10 tedhmkzdSj 3 ftjHimksOo dj dd Moj kO, tjod

BIS JJBJHUSYQqQLUW

4._'
YO0Olsj dz!
< s 5 dzls to

sOOd 1
——————————————————— raae i
b — (fn ----- fﬂ)+fq 41 he q dstd g foreees fL | —
<J£Er . ) . . _ l
wd3j fd dippde iy 1 ammanﬂuze.l dlsls | dzd i} |:>
oo e e o i)
g Ul § 21
) ()b - o
Sy N e N mwwmzwm WMW {1
— &7, Tt [ | u d ¢ dzO gz
| fetsyjn
7= |
$|l------ _[ .....
.l |
s o G R |
MJmqwqa{mmHmmw.{mwmw%w@
— fr e fy -

tdmMzdzsE | BO fshMstosjddY Botelstoets (odtsL sdgH O HdzvW o' Mfs

1 toj Hdztsy J dgdzOW Mrd BO BBilstSottets JqodtsLsdZzH O BlstcOB OIS 9 O Isfy
BOLJteso Oded"w cutsdiidsdze d GltcOy jddW¥r Gls) adizlstej dzdzj 2 dtsdesmW
it OBtslsO o' §f sdzdzj dzO § ted W  dzOdzf 2986052 SHH jte)y C )] GCtOdElsO t AAR

[ dlsj cOkiO

1. 1.Y. 1O0dddz€ddz, .¢. rBOdSB, .. rkttOodzjo, 1.1. st
disdetsW j o o ¢teClsdSj dzO tfdetsoe § ﬁ]q’IZISCdEHJQIs@fr]fﬁdZJqHSMEBG)dEOﬁZHBal
45, 2015

2. d.60. stdzj fpded ¢, R.J]. (sB30dss, [.1. 1JdJCOkseo, (.5. MO

fj Odzm O odzj M dzj G 15 tOHdL sdzH Jtctso Oded W dsdestsmW j tor ! R &)
ljdkdsejsWdLrdui MSdjd6ihnmitg Hise Odedy . 14,
3. g. 0. stsdzj mded ¢ , o. 0. s sdzdzOC ts9 , 1. uv. 4 0Oter Yyj o, t.s.

u’tstsﬂqlste@dnﬁjds;aoggdmscts tcOMy tcj HJ dzj dzd W fOtOd] stetso dtsdzsmW § te
dmMmdzi H 59 OWAGOV20134, M 90

4 . B. W. Reiwnti srcehsulettss . f ridmrt he Radi o Pl asma | mager on |
L March 2001.

25



cliddse it dLdCO o ¢tlldCje. vwkH' 2B BEURIHRE20I6dwY fNisj dzydd, ¢ 4§ Ok
E Itdvid 2 ¢itWdLduimsd? ddmisdlskls, tsmMhd2mMcoy ¢SCOHjBdY d&OEzS, 2016
lz3efsdC1rt4R1LV3L RIJUY[1LRC Sfrsuvtffol1R
toytcecrdd 1 Y Lfctvdf tearLC VL o1 3!
R sJ/efJ]RY[dH4SRM Csul it RrRI[1UJ]l

0. A. REHI]d. ISCEBSERBRY o [ O Eds o, 0. j dzE300 dzj j o
4. R. udolftclsR].ddtsle ¢ N d dz

ddzmisdlskzls wWHjtedats?2 WdLdSd dd3.-1,r ./[ltMn el f jifdz thgftcd@G tcHl 1
I smMCsoamMCd?2 | BMikzunOtemlse jdeder 2 kdedo jtefpdlisjls dd3j ded [ .
1199911, 1udMCo0O, [ JjizddBE®] Gt , H

e-mail: sis@coronasru

JsmesemCd? | sMinOLhise | dadz 2 zded o § tefirfigiisdilsn txfodg) ledgddz: {1 Sl
9
)

O dzdzts Is QP zOstcd o © ] flgy B IgIsgeC R dzOB dzE Hj dzd?2 o' slsde 7 L dzj €
ydmdzy d o foodwitdsd tj cdtsdz, 9 naBHJ] dz2OL jBsdzr = d Stsmdidy
lcOL W HT Bselkzls Msftetsoa sy HOI! MW ¢ J dzj itc®Q B O dals Sipts &zts® dizj) wls tc
o tsL d3tsy dats ftoslssdets o d U3 B dzfsUdAsdets | ) dbu stp fizdzd 4 9" MsC 54 dg
Ldzj Clsteduyud MEdr tOLtWHBY HtojHMSOs dzw jIlsfw 90y dats?2 L OHOYJ 2
dqdW cOCtOmMdzsets L dzzyj dedw tOL oW H joded jO dEOG o jy | a0z s df L dzlziaj
f s dzw dzOH EMlsOdzso C 52 wWodzwjlsfpw 4 WWjClsdods d3 Bj IssHBAd df
fsedztsh jded¥ Bflsdyd Misets dJqLdEEyjddy o Odsm¥jti d tlsdzsh
MtcOo dzj dzdé ) tOH disSdls dAfzte|jj WiAf{§ dO G Qjtdss tcOL o j tolsT™ 9 Odedy o H tsdz
sB dZOMIs d, milsd MlsOdzyd 2 m SHdsIsdf drjds | SSlststs z HHEVO dzds j df,d
Fdzt stcOW dtsdzj Isseo sG s d dd¥ cOC tcOMdets 6 5 gL dzz yg ded w Is tc O dzL «
o] delsdzj des@ fgg@cdzyjev d 1 dzj Sbtesdeso, HOIydStse t©WOHdBJdL dzz
f sdzd 2. lejHfsdZOGj sy EMOdtsoa €O IsOCtses ] BBBtekH S Odzd
Of f OOl Or, WEdSydsddtekzs h dr dO § tsdvitcds - dsHeBddO - dzOLd] dfds
Micj HMlsoa OB, dO MifklsddtOr d @il stesdtsedyd MSdr L dHOR.
Ish Olsj dz' dgr 2 OdzO dzd L tejLlzdz sOIsse dMmmdzi Hise Oded W Ol s MW J
BOcdzdIstsmW jtedzr = 1 dzj Slstesdzets® @D G tes@y @Grtlz” & 1 Susdgsizdenj s ¢ [ s di3s
HOdzdz" d3d dzOL j digdzr 7 MisOdayd 2 .

Abstract. The project of joint observations of high altitude electromagnetic discharges including those ones in the
Polar Region during the ground and space experiments is discuSbedAtmosphere electric discharges can be
accompanied by generation of high energy radiation such as gamma quanta, electrons and possibly protons and
neutrons. Thus, the complex study of high energy radiation of electric discharges is very importdtan&ouns

detection of ultraviolet and infrared discharge emission as well as of radio emission and measurements of electric
field above the instrument is very effective experimental technique due to the sufficiently low attenuation of the
optical emissionn the Atmosphere and its sufficiently high signal to noise ratio in comparison with radio emission.

The project assumes deployment along meridian including the Polar Region the number of stations with identical
equipment including the ultraviolet and iafed detector for transient lightning event study, detectors of X rays,
gamma rays and electrons, radio wave, electric and magnetic field meters. It is also supposed to put the same
instruments on the meteorological probes and spacecrafts operating guoléneorbits and to realize the
simultaneous ground, high altitude by meteorological probes and space observations. During the project preparation,

it is supposed to make the detailed analysis of the results of the Atmosphere transient phenomenon and
magnéosphere electron precipitation study on the polar satellites Vernov and Lomonosov together with ground
experiment data.
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Abstract. Molecular nitrogen is the maicomponent in the atmospheres of Earth, Titan, Triton, Pluto. Significant
part of the energy of solar photons, higiergetic electrons and protons, photoelectrons transforms in the energy of
electronic excitation of N molecules in interactions with thetn@ospheres. Applying quantuahemical
approximations we have calculated the quenching rates of electronically excited nite¢8e#, ) in the inelastic
interactions with Mand CO molecules presenting in the atmospheres of planets of Solar system. It is shown that
intermolecular processes of electron energy transfers play important role in the interaction of molecules of nitrogen
andcarbon monoxide in the atmosphere of Titan (Saturn satellite) during a penetration of photoelectron fluxes in the
atmosphere.
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