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POJIb D®PEKTOB PACITPOCTPAHEHUA PATINOBOJIH
B COJIHEYHOU KOPOHE
JUIA THTEPITIPETAIINU 3AJIMMBOBBIX BCILVIECKOB

[penmeT u 1enb padoThL: Hccaedyemes: pacnpocmpanenue paouousiyueHus COTHEeYHbIX 6CNIECKOS @ CONHEUHOU KOPOHe, UCTOY-
HUKU KOMOPbIX Haxoosmcsi Ha obpamnuoti cmopone Connya no omuouienuio K Habarooamenio na 3emie.

Mertons! 1 Metofonorus padotsl: C ucnob306anuem KyCcoYHO-TUHEUHOU annpoKCUMAayuy mpaekmopuu iyia 6 pasiuiHblx
MOOenAx INeKMPOHHOU KOHYEHMPayuu KOPOHbL OYEeHUBACTNCA 6IUAHUE TNAKUX MOOenell HA dP@eKmbl pacnpocmpaneHus paouo-
UBNYYEHUs U3 3aNUMO080U 06IACMU 8 NPUOTIUNCEHUY 2COMEMPULECKOU ONMUKU.

Pesynbratsl paboTsl: [lokazano, umo ecnu @ Kauecmeae MoOenu CONHEeYHOU KOPOHbI 8blOpaMb MOHOMOHHO YObI8AIOUYIO 3AGUCH-
MOCMb dIEKMPOHHOU NIOMHOCIU NIA3MbL C PACCMOAHUEM 0m homocghepbl, Mo paouousryieHue 3a1UmMb08blX UCHOYHUKOS
6 maKou KopoHe He Modicem Obimb 3apecucmpupoO8ano HA3eMHbIMU PAOUOACTPOHOMUYECKUMU UHCTNPYMEHIMAMU 8 CUTLY €20
ompasicenus 6 CMIOPOHY om 3emu.

3akirouenue: [Ipednazaemcs 00bACHEeHUe 603MONCHOCIU HA3EMHbIX HAOMO0eHU 3aTUMO0BbIX 8CHIECKO8 30 CHem GNUAHUSL 8bl0-
DPOCO8 KOPOHANLHOU MACCHL U3 AKMUBHBIX 0071aCMell 8OU3U COTHEYUHO20 TUMOA, NOPOACOAIOUJUX NOTOCTU C HOHUICEHHOU DIeK-
MPOHHOU NIOMHOCBIO.

Knouesvie cnosa: Conuue, BepXHss KOPOHA, AEKAMETPOBOE PAJUON3ITyUCHUE, paclIpeieIeHUe MEKTPOHHON IIIOTHOCTH, HEOAHO-

POAHO-CIIONCTAas cpeaa

1. BBenenue

PannoacTpoHoMHuueckue HAONIOICHUS PaTUOU3ITY-
yenust CoNHIIA B TIEPUOM BBICOKOH CONTHEUYHOU aK-
THBHOCTH JEMOHCTPHUPYIOT OOJIBIIIOE pa3HOOOpasue
THUIIOB ¥ TIOJITUIIOB COJHEYHBIX BCIIECKOB B JIeKa-
METPOBOM JHana30oHe JUIMH BOJIH, & TAKXKE ITOKa3bl-
BAKOT HAIMYHUE B HUX CIIOKHOW TOHKOW CTPYKTYpPBI
B Bue cyOBcIuieckoB [1]. Takoe BakHOE JOCTHXKeE-
HUE€ COJIHEYHOH paguoacTpOHOMHH CTaJ0 BO3MOXK-
HBIM, TIPEXKIE BCero Onarofapst ”THTCHCHBHOMY pa3-
BUTHIO COBPEMEHHBIX PaANOACTPOHOMHUUIECKUX MH-
CTPYMEHTOB W TEXHUKH PETHCTPALNN PE3YIBTAaTOB
HaOIFO[IeHHH, YTO ITO3BOJIIIO IPOBOAUTE PaAHOAac-
TPOHOMUYECKHE HAOIONCHHS C BBICOKUM YacCTOT-
HO-BPEMEHHBIM Pa3peIICHUEM U B IIIHPOKOH TOJIoCce
gacToT. CyIIeCTBeHHBIA BKJIaJ B 3TH HCCIEI0Ba-
HUS BHOCSIT THTCHCHBHBIE HAOIIOICHUS, BBITIOITHSIC-
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MbI€ C MOMOIIBIO0 YKPAaUHCKUX PagUOTENIeCKOTIOB
YTP-2, YPAH-2 u I'VPT. CaMoii MHOTOYHMCIICHHOM
IPYNIOA paguoCcOoOBITHH CONHEUYHOW aKTHBHOC-
TH SIBNAOTCS Bemuiecku I Tvna u conyTcTByOINE
uM Beriecku [1Ib tuma [2]. 3HaUYUTENBHO peke Ha-
omonatotcs Berutecku 11 u IV tunos. Kpome toro,
perucTpupyrores qperyromue napol, S-BCIjieckH,
U-Bcmiecku, crpua u ap. Ilpu odyeHs CHIBHON
AKTUBHOCTH COJIHEYHBIE BCIIJIECKH PAa3HBIX THUIIOB
MOTYT BO3HHKATh HE3aBUCHUMO B OJIM3KHE BpeMeHa
Y Ha OIM3KUX 9acTOTaX, YTO YPE3BBIYANHHO YCIIOXK-
HSIET aHAJIN3 TMHAMHYECKHUX CIIEKTPOB TaKUX Pajfo-
HaOJIIOZICHHH, a TeM OoJiee UX MHTepIpeTanuio [3].
Bce 3T0 TOBOpUT 0 CIIOKHOCTH U Pa3HOOOpa3UH TEX
(U3NYECKHX POIIECCOB B COTHEYHOI KOPOHE, KOTO-
pble IPUBOJAT K HAONIONAaeMBbIM COOBITHSM, a 3Ha-
quT TpebyeTcs: pa3BUTHE Pa3HOOOPA3HBIX METOIUK
Y TIOAXOJIOB K MCCIIEIOBAHUIO COTHEUHBIX SBJICHUH.
HeynuBuTensHO, 4YTO MpH 3TOM CTalo BechbMa I0-
MyJSIPHBIM OJHOBPEMEHHOE HCIIOJIb30BaHHE KaK
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HA3€MHBIX, TAK U KOCMUYECKUX HAOJIONCHUN IS
aHalu3a COJIHEYHON aKTUBHOCTH M KOCMHYECKOM
IIOTO/BI.

B nocnennee BpeMst BOZHUK 3aMETHBIN HHTEpEC
K COJIHEUHBIM JIEKaMETPOBBIM BCILIECKAM, UMEIO-
MM TaK Ha3bIBAEMYI0 BBICOKOYACTOTHYIO OTCEY-
Ky Ha AMHamMu4eckoM crekrpe [4, 5]. Hamomuuwm,
YTO HU3KOYACTOTHAs OTCEYKA B COTHEYHBIX BCILIEC-
KaxX BO3HHMKaeT Onaromapsi moHocgepe, KoTopas
HE MPOMYCKaeT KOCMHUYECKOE PATHOU3IYUYEHHUE C
yactoToll HUxke 10+15 MI'n Ha mmporax paauo-
teneckona YTP-2. B apyrux mecrax Ha 3eMHOM
[Iape Ta TpaHrIla MOXKET OBITh M HIDKE, T. €. JIOCTH-
rartb, HarpuMep Kak Ha TacManuu, 3HaueHus 2 MI'm.
BricokouacTOTHast OTCEYKa MMEET, MO-BUIUMOMY,
COBCEM JAPYTYIO MPUPOAY, OCKOJIBKY JISKUT OHA
B BBICOKOYAaCTOTHOW OOJIACTH CIIEKTpa 3a Mpejaesna-
MU HOHOC(EPHOM OTCEUKH. AHAIN3 SIBICHUI B COJI-
HEYHOW KOpPOHE, MOPOXKAAIOIUX JEeKaMETPOBbIE
BCIIJIECKH C BBICOKOYACTOTHOM OTCEUKOM, C ITOMO-
mpio kocmudecknx anmnaparoB STEREO u SOHO
yOeauTeTbHO TTOKA3bIBAET, YTO MX UCTOYHHK 3apO-
IUJICS Ha OOpaTHOW CTOPOHE COJHEYHOro JuMOa
IUTsL HaOJIoAaTensl, NCIOIb3yIONIeT0 Ha3eMHbIE pa-
IH0AaCTPOHOMUYECKNE HHCTPYMEHTHI. B pabote [6]
MpeAIoKeHa HHTEPIIPETAIH OCOOCHHOCTEN TaKUX
cOOBITHIA, OCHOBaHHASI HA MCCIIEIOBAaHIH TIOJISIPH3a-
LMOHHBIX CBOMCTB 3TUX BCILIECKOB, KOTOPHIE ITOKa-
3BIBAIOT, YTO YPOBEHB MOJISIPU3AIMH HE TPEBBIIIAET
10+15 %. Takue 3HaueHUs MOJMAPHU3ALUMN XapakK-
TEpHBI AJIs paguoun3iayyeHus sciuieckos I Tuma Ha
BTOpO# rapMoHuke. Ha OCHOBaHMU IOJIy4YEHHOIO
pe3yibTaTa, a TaKKe M3 YUCTO T'€OMETPHUECKHX
cooOpakeHuit (cM. puc. 5 B [6]) MOXKHO OOBSICHUTH
BBIXO/I H3JIYUEHUS U3 3aTMMOOBO 00JaCTH B HYXK-
HOM HamnpaBlieHHH. B HacTosimelr pabore MBI pac-
CMOTPHM 3Ty 3a7ady ¢ TOUKH 3PEHUS PaclpocTpa-
HEHHS paJUuOM3IyUeHHUs yKa3aHHBIX BCIUIECKOB B
COJIHEYHOU KOPOHE, Yero He OBUIO CIeJaHO paHee.
OTOT BOMPOC HE CIEAyeT yIycKaTb U3 BHIY, IHO-
CKOJIBKY B paccMaTpHBaeMOM cllydae Ipesiomie-
HUE U OTPAXCHHE PAAMONIy4eH B IUIa3Me KOPOHBI
WUrpaeT BaXXKHYIO pPOJIb.

IIpencraBneHHast cTaThsi OpraHU30BaHa CIeIyO-
muM obpazoMm. B pasmene 2 Hame paccMoTpeHHe
HA4YMHAETCA C MPEICTABICHUS PaCIpOCTPaHEHUS
PaaroBOJIHBI IPOU3BOIBHOM YacTOTHI B IPUOIIIDKE-
HUU T€OMETPUUECKOMN ONTHKHU B IJIa3Me, OMUCHIBae-
MoOH chepudecKd CUMMETPUIHOW B MPOCTPAHCTBE
IEKTPOHHOH INIOTHOCTHIO, COMNIACHO M3BECTHBIM U3

JTUTEPaTypbl MOJENSM COJIHEYHOI KOPOHBL. DTO T0-
3BOJISIET HaM HauboJiee MPOCTO OICHHTh Xapak-
TepHbIE 0COOCHHOCTH PACIIPOCTPAHECHHUS PAHOBOIIH
OT 3aTMMOOBBIX HCTOYHHUKOB B KOPOHE. 3aTeM B clie-
IYIOIIEM pasJiene, UCIONb3ys KyCOUHO-THHEWHYIO
ANMPOKCUMAITUIO TPACKTOPHH JIyda B AJUTUNTHYEC-
KOM MOJIEJIM KOPOHBI, Mbl OLIEHUBAEM BIIMSIHUE TAKOU
Mozenu Ha 3PGEKTs pacpoCTPaHCHUS PaJTHON3-
mydeHus u3 3anuMOoBol oOmactu. B pasmene 4
MBI aHAJTU3UPYEM PE3YIBTAThI YUCICHHOTO MOJICIIH-
pOBaHUS PacIPOCTPAHCHNUS JIydeH B TTa3Me KOPOHHI,
B KOTOPOU MPOUCXOJUT U3MEHEHHUE AIIEKTPOHHON KOH-
LIEHTPAlMN U3-32 KOPOHAIBHOTO BBEIOPOCA MacChl
(KBM), u cpaBHMBaeM UX C pe3yJibTaTaMU pacipo-
CTpaHCHHUS JydeH B CHEpHUCCKON MOJIETU DJICKT-
POHHOM KOHIIEHTpallMu KOpOHBI. B mocieaHeM pas-
JieNie TIOo/IBeIeHbl UTOTH HCCIIe0OBaHNH, TIPOBEICH-
HBIX B padore.

2. 3akon CHeumyca npu cdepryecKoi
CUMMETPHH 321244 U €ro CBOICTBA

Kax mokazano B [7, 8], ucciemoBanue HaIpaBJICHUS
pacnpocTpaHeHHsT PaJIMOBOIIH B COTHEYHON KOpPOHE
B 3aBHCHMOCTH OT U3MEHEHUS €€ AIIEKTPOHHOU KOH-
LEHTPaLUU MOXXHO IPOBOANUTE B PAMKaX IPUOIIHKe-
HUSI TEOMETPUUECKON ONTUKU. JlJIsi mpOCTOTHI aHa-
JU3a BOCTIONB3yeMcsl chepruuecKd CUMMETPUIHOM
MOJIETIHIO AIEKTPOHHOM KOHIICHTPAITH KOPOHBI, KOTO-
pasi Mo3BOJIAET MPUMEHHUTH MOAXOM, M3I0KEHHBIH
B pabote [9]. [lockonbKy Al paccMaTpHUBaeMbIX
BbICOT B KOpoHe COJHIA AIIEKTPOHHAS TTa3MEHHAs
Jacrora f,, OOBIMHO 3HAYMUTENBHO BBILIEC HJICKTPOH-
HOW LMKIOTPOHHOW YacTOTHI, MOXXHO IpeHeOpeyb
BIIVMSIHUEM MarHUTHOIO I10JISL HA TPAEKTOPHUIO JIyda.
BribepeM mosisipHyro cucTeMy KOOPIUHAT, Ha4ajo Ko-
TOpoi coBnagaeT ¢ ueHtpoM ConHua. Tpaekropus
Jy4a XapaKTepHU3yeTcsl IByMs BeJIMYMHAMU: I'eJIHO-
LEHTPUYECKUM paccTOsiHUEM P B paanycax ConHia
1 yIJIOM O MeXAy paJuajbHbIMU HAIIPABICHUSAMH HA
TOYKY Ha JIyde W Ha TOUKY HaOmoneHus (cM. puc. 1).
B takom ciydae 3akon CHemnyca IpeacTaBisieTcs
B BUJEC

n(p)psing=a, ()

rae n(p) — MOoKa3aTenb MPeIOMIICHHS Cpeab! (T1a3-
MBI KOPOHBI), 3aBUCSIINN OT BETUYUHEI P; ¢ — yroi
MEK/Ty KacaTelIbHOM K TPAeKTOPHH JIy4a U pauaib-
HBIM HaIpaBJICHUEM Ha TOUKY ¢ KoopauHaTamu (p,0);
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Puc. 1. 'eomeTpus 3aauu U1l TPAa€KTOPUU JTy4ya B COTHEYHOU
1a3Me cormacHo [8]. bompmas okpy>KHOCTB (IITPUXITYHKTHP-
Has JIMHHA) [TOKA3bIBAeT IOJIOKEHUE YPOBHS IUIa3MEHHOM
yactotsl 20 MI'y aiist chepruueckoii Monenu kopors! CoHIa.
MeHbl1asg OKpY>KHOCTb (HEIpepbIBHAS JIMHUS) OTOOpakaeT
¢dorochepy ConHua, a )KUpHas KpUBasi MOKAa3bIBAET TPACKTO-
puro styya. JKupHast Touka Ha TPaeKTOPUH COOTBETCTBYET MOBO-
POTY IIy4a ¥ MMeeT NOJsSIpHble KoopAuHaTkl (p,,0,). 1o ocam
rpaduka oTII05KeHO paccTosiHue B paanycax ConmHia

a — PaccTOsSTHIE MEXIY ACUMIITOTOM J1y4a (11715t 00J1b-
IIMX 3HaYEeHUH P, TA€ n =1 U rne MOXKHO 3amnucaTh
MIPUBEIECHHYIO BHITIE (POPMYITY B YIIPOILIEHHOM BH/IE,
psin @ = a) 1 napauienbHON el TMHUEH, IPOXOoAAIIeH
yepes neHTp Conana (puc. 1). [Tokazartens npenom-
JICHHSI MOXKHO 3aIIucaTh KaK

n=1-

rme f — gactora, MI'1, a 3JeKTpOHHAS TUTa3MEHHAS
qacrora f,,, MI'L, cBs3aHa ¢ IUIOTHOCTBIO BJIEKT-
poHoB B miazme N,, cM >, popmyioit

/. =8.06-10"N,

M3 IpoCTBIX TEOMETPHISCKUX COO0paXkeHui (pac-
cMaTpuBasl TPEyroJIbHUK ¢ Katetamu pd® u dp Ha
puc. 2 B [9]) ans moboro ayya MOKHO HaWTH Tpa-
exTopuio B auddepeHunanbHol popme:

CU-
Pdp g0,

KOTOPYO JIETKO Ipeo0pa3oBaTh K BUILY

o__  a
dp P /nzpz_az

B pesynbrate ygaercss HAaWTH ypaBHEHHE JIyda:

T dx
0=af ———— Q)
}[x\/nzxz —a

Cnenyet oTMeTHUTh, 4TO ypaBHeHUs (1) u (2) cBs3a-
HBI JIPYT C JIPYTOM U IIPY HAXOXJIEHUU TPACKTOPUU
Jy4a MX HY’KHO paccMmarpuBarh BMecTe. Tpaekro-
pUist JIydya MMeeT TOUKY TI0BOPOTa IPH yrie ¢ = /2.
O603HauMB NOJIOKEHUE ITOM TOYKHM Kak (p,,0,), ee
MOYHO ONPEIEIUTh OTAEILHO C IIOMOLIBIO COOTHO-
LLICHUIA:

n(p,p, =a,

= 3
aJ. S /nzpz )

[HogpiHTETpanbHOE BBHIpaXKeHHE B Qopmyne (2)
HUMEET CHHIYIIpHOCTh IIpu 0 =0,. Tem He MeHee
OHA MHTErpHpyeMa, U 3TO MO3BOJISIET BBHIYMCINUTD
TPAaeKTOPHIO JIyda B MOJSIPHBIX KOOpAMHATaX.
CrnenyeT OTMETUTH, YTO HA OCHOBAaHUH TAKOTO TOJ-
xona B padote [10] Oblia mpeayiokeHa nporeaypa
JUT HaXOKJIGHUS MOJIOKEHHUSI UCTOYHHUKA COJTHEY-
HBIX BCIIJIECKOB KHUJIOMETPOBOTO JHara3oHa JJIUH
BOJIH M3 HAOJIOACHHUHA C MOMOLIBI0 KOCMHYECKUX
annapatoB STEREO (Ahead u Behind).

B Takom Buje 3amauy BBIYMCICHUS TPACKTOPHH
Jy4ya, B TOM YMCJ€ U HaXOXAECHHUE TOYKH MTOBOPOTA,
MOYKHO PEIINTh YUCIIEHHO C TOMOIIBIO0 KOMITBIOTEPA.
Jns 1ol nenm Mbl BOCHOJIb3YEMCS aAalnTUBHBIM
aJIrOPUTMOM, TPEIJIOKCHHBIM B pabdote [11], s
anmpOKCUMALUd WHTErpajioB, UMEIOIIUX CHHTY-
JIIPHOCTH Ha KOHIIE MHTEpBaJlla MHTETPUPOBAHUS.
Cy1iecTBeHHOE MPEUMYLIECTBO JTaHHOTO TOAXOAA
COCTOUT B TOM, YTO OH IIO3BOJISIET OPTaHHU30BaTh
MpoIecC BEIYMCICHNH TaK, YTOOBI OHU MIPOBOIMIINCE
Ha BCeX MOJBIHTEPBAJIaX OJHOBPEMEHHO, a 3TO JAeT
BO3MOXHOCTb BBITIOJIHATH OYEHb OBICTPHIC BBI-
YHCIICHUS MHTETPAJIOB IPOrPaMMHBIMH CPEJICTBAMHU.

Ocraercs TOJNBKO BHIOpaTh MOAENDb JJIEKTPOH-
HOM KOHIIEHTpAIUH IJIa3Mbl B COJIHEYHOM KOpPOHE,
U 3[1eCh BO3MOXHBI BapuaHThl. Jleso B TOM, 4TO B
JuTepaType INpeasaraloTcs pasjuyHble MOAEIU
AIIEKTPOHHBIM KOHIEHTPAMH B 3aBUCHMOCTU OT
MOJIOKEHU S UICTOYHHUKA PAJUOU3ITYYEHUS B KOPOHE.
3TO M MOHATHO, TOCKOJIBKY B 00ILEM cllydae KOpo-
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Ha MMEeT Pa3HbIe 3aKOHBI N3MEHEHHUS AIEKTPOHHON
KOHIISHTpPAIMHU IO BBICOTE B 3aBHCHMOCTH OT pa-
JIUaJBbHOTO HampaBlieHus B kopoHe. Kpome Toro, ko-
poHa paszHas ais crniokoiiHoro CojHIA U B MEPUOL
BBICOKO COJTHEYHOW aKTUBHOCTH, BOJIM3U KOPOHAIIb-
HBIX JIBIP U aKTUBHBIX 00JIaCTe! U HE TOJILKO B TAKUX
caydasx. [loaTomy HUMXKE MBI paCCMOTPUM HECKOJIb-
KO Hambosee 9acTo UCHONIB3YEMBIX BHIIOB chepu-
YECKH CUMMETPUYIHBIX MOJIENICH 3JIEKTPOHHON KOH-
LIEHTpanuu (B CAHTUMETPAaX B MUHYC TPEThel cTe-
[IEHU) I1JIa3MbI KOPOHBI.

CornacHo pabote [4], 3amuMOOBBIH BCIUIECK Ha-
Omronalicst B Iepuo;] 3aTTHYBIIETOCS MUHAMYMA COJl-
He4yHOU akTuBHOCTU. [lo3TOMY mepBas Mozienb 3JIeK-
TPOHHOH KOHIIEHTPAIIUHU, KOTOPYIO MBI OyJIeM IPUHH-
MaTh BO BHUMaHHE — 3TO Mojenb Herokupka [12]:

N, =42.10443%°,

BOsin3u akTHBHBIX 00JIACTEH YacTO UCIOIB3YIOT
mofienb baymbaxa—Asuiena [13, 14], B kKOTOpOH dJiek-
TPOHHAS IVIOTHOCTH YIOBJIETBOPSIET BHIPAKESHHUIO CTe-
MEHHOTO XapaKkTepa

N, =1.55-10p7°(1+1.93p7"").

ITpumenunTensHO k BemieckaM III tTuna ucnomns3yer-
cs Mojienib ManHna [15]:

N, =5.14-10" exp| 13.83 1,

p

Pe3ynbrarhl 4ncieHHOro pacueTa KOOpAHHAT TOUKH
[IOBOPOTA TPACKTOPHH JIy4da IJIsl pa3HbIX 3HAYEHUH a
npu yactore m3nyyenus: f =20 MI'1 B 1aHHBIX MO-
JIEJISIX TPEACTABICHBI Ha puc. 2. Kak BUIHO U3 3TUX
PHCYHKOB, IpH @ — 0 BenM4yHMHA O, TOXKE CTPEMMUT-
s K Hymto. [[pyrumu cnoBaMu, U3 COOTHOIIEHHH (3)
B OTOM cllydyae MOXHO Hatu 0=0,~Ca, rue
C ~0.6186 nyis monenu Hotokupka, C ~ 0.6828 nis
monenu bymbaxa—Amnena u C ~0.5982 mis moxe-
a1 ManHa. OTOT (akT UMEET BIIOJIHE HOHATHYIO WH-
TEpIPETALHMIO — JIy4 IPOHUKAET HanboJjee IITyOoKo B
COJTHEYHYIO KOpPOHY, KOTJIa OH HaIlpaBJieH K LEHTPY
Connna. Toapko B TakoM Cily4yae paavoOU3IydyeHHE
JOCTUTAET B KOPOHE BBICOTHI (M OTpa)kaeTcs), TAe
IJIa3MEHHAsE YacTOTa OKPYXKarollel IIa3Mbl paBHA
4acTOTE 30HAUPYIOLIETO paAuon3IydeHus. Ecinm myq
HampagjeH uHade (10 yIiIoM), TO OH MPOXOAUT T10
TPAaEKTOPHUU B KOPOHE 3aMETHO BBIILIE BEICOTHI, COOT-
BETCTBYIOIIEH IIa3MEHHON 4acToTe. YKa3aHHbIE

Pa 0,
P
./. |
r y < 1100
,/ g ——" |
37 T 180
5 ]
A 160
_ - f// b
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Puc. 2. 3MeHeHNe MOJSIPHBIX KOOPAUHAT TOYKH IOBOPOTA
JTy4da B 3aBUCUMOCTH OT IIapameTpa a 1t Mojenei Hproknpka
(a), baymbaxa—Annena (6) u Mansa (6). LLITpuxnyHKTUpHON
JMHUEH TOKa3aHa BeJMYMHA P, (BEpTHKAIbHAs OCh CIEBA,
B pagmycax ConHma), a MyHKTUPHOH — O, (BepTHKanbHas
0Chb CIIpaBa, B rpagycax). YacToTa paguou3ayueHus BIOpaHa
paBHoii 20 MI'g
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CBOHCTBa UMEIOT MECTO B JIF000M chepruiecku CuM-
METPUYHON KOPOHE C MOHOTOHHO CHaJlaroInei QyHK-
Lyel 37eKTPOHHOM KOHLIEHTpanyy 1ia3Mbl. Konkper-
Has (QyHKIMOHAJbHAS (OpMa MOJENIN KOPOHBI, KaK
IMOKa3aHO BBIIIEC, BIUACT TOJIBKO Ha BCIINYHUHY C.
Oxka3bIBaeTcsi, pacCMOTPEHHBIE MOJIEITA KOPOHBI ITPH-
BOJAT K CTPOI'M BbIBOAAM OTHOCUTECIIBHO BO3MOXK-
HOCTH HaOJIFOJIEHHs 3aJIMMOOBBIX BCILIECKOB. Jleio
B TOM, 4T0 paauyc Connua B 109 pa3 Oosnbliie pai-
nyca 3emun. UToOBI JTyd momiagan Ha 3eMIIio, rmapa-
METp a JAOJKeH ObITh BechMa Maj. CieaoBaTensHo,
B PaMKaX pacCMOTPEHHBIX MOJENEH AIEKTPOHHOMN
TUIOTHOCTH COJTHEYHOW KOPOHBI PETHCTPAITHS 32JTUM-
OOBBIX BCIUIECKOB HA3EMHBIMH HHCTPYMCHTAMU BPA
1 BO3MOXHA. TeM HEe MeHee OHHM HaOIIOHaroTcs,
a 3HAYMT, JJI1 aHajau3a 3aIMMOOBBIX COOBITHI HEOO-
XOJUMO HCIIOJIB30BaTh APYrUe MPEJACTABICHHUS O
CBOMCTBaX COJTHEYHOUN KOPOHBI.

3. PacnpocTpaHeHne paavou3TydyeHus:
B JJUIMNTHYECKOH MOJEIN KOPOHBI

Crnenyromryro BO3MOXHOCTb, KOTOPYIO CIIEAyeT Ipo-
BEpUTH — 3TO OTKA3aThCs OT MPEJICTABICHUS O che-
pUYECKON CHMMETPHUH SIIEKTPOHHON KOHIICHTPAluN
B kopoHe CounHila. bojee peanuctuyeckas MoJelb
KOPOHBI UMEET IJUIUIICOUIHYI0 dopmy [16, 17].
B sToM cmyuae aHanmuTHUECKOE IPEICTABICHUE, Pac-
CMOTpEHHOE BBHIIIIe, YK€ He IpUMeHUMo. [l aHa-
JIi3a AJUIMOTUYECKON MOAENH KOPOHBI MOXKHO HC-
MOJIP30BATh KYCOYHO-JTMHEHHYIO anmpoKCHUMAIIIIO
JIaJKOM TPAEKTOPHUU JIy4a, B KOTOPOW KOpOHA pas3-
OuBaeTCs Ha CJIOH, a HallpaBJeHHNEe MIPEITOMIIEHHOTO
Jy4ya HaxoauTca u3 3akoHa Cremnmyca. ImeHHO
TaKOH TOJX0J OBLI YCIEITHO anpoOupoBaH B pabo-
Te [8], 1 B HEl )K€ MOKHO 03HAKOMHUTBCS CO BCEMU
MOAPOOHOCTAMH AaHHOTO anroputMa. Mcmomb3ys
MOAXOASIIee BEIPAKEHUE JIJIS AIEKTPOHHON KOHIICH-
Tpaluy TUIa3Mbl B TaKOH MOJENHN KOPOHBI (HAIpH-
Mep, mpuBeaeHHoe B [18]), ymaercs mar 3a marom
ITOCTPOUTH JIBIDKEHUE JTyda B HEW MPH pa3HBIX Ha-
YaJbHBIX YCIOBUAX (TaKUX KaK 4acToTa Palou3-
JIy4eHUsI ¥ HallpaBJIeHHE BX0/1a JIy4a B KOPOHY B Tpex
M3MEpEeHnax). Pe3ynpTaTsl YUCIEHHOTO MOAETUPO-
BaHUS TPACKTOPHUH JIy4ell IpeICTaBIeHbI Ha pUc. 3.
OCHOBHO BBIBOJI, BRITEKAIOIIUN U3 TAKOTO aHAIN3a,
030K K BBIBOAAM Mpenblaylero pasnena. Jlyd ot-
pakaeTcs OT IUTa3MEHHOTO YPOBHSI, €CJTH OH ITEPBOHA-
YJalkHO HarpaeJieH K eHTpy CoIHIIa, BOKPYT KOTOPO-
r0 HaXOMUTCA JIUIMNTHYECKas 1o ¢opMe KOpoHa.

Puc. 3. OtpaxkeHue y4eil B SJUIUITHYECKOI MOJIETTH KOPOHBI.
B xagecTBe IpuMeEpa MOKa3aHbI JTYUH, KOTOPBIC BXOAAT B KOPO-
HY N0l Pa3HBIMH yIJIaMH U3 OHOU Touku. OMH JIyd HaIllpaB-
JICH K IEHTPY JUIUIICOUIA, a IPyroi — noj HakinoHoM. Eciu
JIyd U3HAYaJbHO HE HANpaBlieH K LIEHTPY 3JUIMIICOUAA, TO
OH UCKPUBJIAETCA, HC 10XO0 10 YPOBHA ILIa3MEHHOM YaCTOTHI,
U OTpakaeTcs B IPOTUBOIOIOKHYIO CTOPOHY. DIUTUIICOU] T10-
Ka3bIBaCT MTOBEPXHOCTHb B COJHEYHOH KOPOHE, II€ COOT-
BETCTBYIOIIAs IUIa3MeHHas yactora pasHa 20 MI'n. Lientps
CoIHIa 1 2JUTIIICON/IA COBIAIAI0T, HO pa3Mepbl COJHIIA MCHBIIIE
(ue moxka3zansl). IIo ocAM OTIIOKEHO PACCTOAHUE B pajuy-
cax Connia

B ocranpHBIX ciaydasx OTpa)keHHUE MPOHCXOIUT
BBIIIIE, @ 3HAYUT, PETUCTPALS 32 TMMOOBBIX BCILTIEC-
KOB B 3TOH MOZIEIM KOPOHBI HA36MHBIMH HHCTPYMEH-
TaMu ToKe mpobOiiemaTnuHa. K 3ToMy HyXHO H0-
0aBUTb, YTO Ja)xke B ClIy4yae TPEXMEPHOM Mozenu
ANIEKTPOHHOMN KOHIIEHTPAIIMY C HECUMMETPUYHO CIia-
naromeil pyHkuuei (¢ 0ojee cI0XHOM MOBEPXHOC-
TBIO, 4eM cepuuecKasi Wi UIMITHYECKasT MOJie-
JIM) € paccTosiHUEM OT poTocdepsl B pa3HBIX HAIPaB-
JICHUSIX COJIHEYHOW KOPOHBI 3aTMMOOBBIE BCIIECKH
BCE PaBHO OKa3bIBAIOTCS HEJOCTYITHBIMH JJISl HA3€M-
HBIX PaAN0ACTPOHOMUYECKHUX HAOIIOACHNH.
CrnenyeT OTMETHTbH, YTO HAa OCHOBaHMH HAOIIO-
JCHUM MOKHO CHeJaTh BBIBOJ, YTO CTPYKTypa pe-
aNbHON COJHEYHOH KOPOHBI BeCbMa JUHAMHYHAsS
BO BPEMEHH U B npocTpaHcTBe. OHA OYEHb CUIIBHO
3aBHCHT OT COCTOSIHMSI aKTUBHOCTH CONHILIA U TeX
MPOLECCOB, KOTOPbIE Ha HEM MPOUCXOAT (BCIIBILI-
ku, KBM u ap.). Ux Bo3zaelicTBrE Ha 3JEKTPOHHOE
cofepkanue (3MEKTPOHHYIO IIOTHOCTH) KOPOHBI
Becomoe. IloaTomMy B cienyromeMm pasjele Mbl
norpodyem yuects Biussnue KBM Ha addexTsi pac-
MPOCTPaHEHHs PAJAUOU3ITYUSHHs B COTHEUHOH KO-
pPOHE IPUMEHHUTENBHO K 3AIMMOOBBIM HCTOYHUKAM
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BeIieckoB. [louemy MBI ynensieM ocoboe BHUMa-
HHE B aHAJIW3e JAaHHOTO Bompoca uMeHHo KBM?
Bo-niepBrix, HaOmoneHUs 3aTUMOOBBIX BCIUIECKOB
17-19 Asrycra 2012 1. conpoBOXAaIMCh MHOTOUHC-
nenapiMu KBM. Bo-BTopeix, cam KBM o6manaer
BeCbMa MHTEPECHBIMU CBOWMCTBAaMH, & UIMEHHO, OH
MIOPOKAAET BHYTPHU ceOsl MOJOCTH C MOHMKEHHOU
3NEKTPOHHOM IIOTHOCTHIO [ 19], KOTOpBIE MOT'YT CpaB-
HUTEIBHO JI0JI0 CYIIECTBOBaTh BO BPEMs ABHIKE-
Huss KBM B conneunoil kopone. Ecnmu KBM ciy-
yaioTcs BOIM3M auMOa, TO depe3 Takue MOJIOCTH
C HU3KOM 3JIEKTPOHHOM IUIOTHOCTBEO 3Ty IEeHHUE BCILIEC-
KOB OT 3aJIMMOOBBIX UCTOUHUKOB MOXKET IIEpEeHAIPaB-
JSITHCSL B CTOPOHY HaOJroAaTens Ha 3emiie.

4. KBM u ux BO3MOKHOE€ BJIMSIHHE
HA pacnpocTpaHeHHe PaJaHOBOJIH
B COJIHEYHOI KOpOHe

CHauana oOpatuM BHAIMaHHE Ha OCOOEHHOCTH COJI-
HEYHBIX COOBITHI, KOTOPBIE COMPOBOXKIAIN BCILIEC-
KH C BBICOKOYAaCTOTHOM oTceukoi. HabmomaBmasics
17-19 aBrycra 2012 r. comHeuHast aKTUBHOCThH ObLa
CBsI3aHA B OCHOBHOM C 3apO>KICHHEM HOBOU TPYTIIIBI
conHeuHbIx maTeH NOAA 11548 Ha o6paTHO# cTOpo-
He coiHewyHoro aumbOa. WX ynmamoch HaOmonarh
¢ oMok kKocmudeckoro ammapara STEREO, ko-
TOPBIN HAXOAWJICS B MOIXOSIIEM MECTE Ha OpOUTe
3emun, HO BAaiu OoT Hee. [Ipu AToM mosBiIsiiack BO3-
MOXKHOCTh BECTH HaOmoeHus: coObrtuii Ha CouHIle
10J] UHBIM YIJIOM, Y€M HaONIOJeHUS ¢ 3eMJIH.
B sto xe Bpems apyroit cnytHuk GOES peruct-
pUpOBaJ BCOBIIIKA B PEHTTEHOBCKOM JHAaNa3oOHe
(puc. 4). MoXHO BUIETH, UTO 3TO OBLTA TUTEILHAS
cepus, CIEAYIOUIMX APYT 3a IPyroM BCHBIIIEK KJlac-
ca C u M, xotopast conmpoBOXKAanack MHOKXECTBOM
KBM, nipoucxoauBmux BOIH3M TUMOa U CBI3aHHBIX
¢ aktuBHOU 00macTei0 NOAA11548 (cm. Tabn. 1).
Hau6onbiee konnyecTBo Benbinek, KBM u Berec-
KOB C OTceukoi HaOmonmanock 18 aBrycra 2012 r.
Yto kacaercs otaenbHOro codbitus 3 utons 2011 r.,
OMKCAHHOTO B [3], TO €ro TOXKE YAAI0Ch CBSI3aTh C aK-
TUBHOCTBIO 3aIMMO0BOI Tpymnbl mareH NOAA1222,
KoTopast cornpoBoxiaiach KBM.

Kak wm3BectHO [20], 27€KTpOHHAS TIOTHOCTH B
KBM — HeomHOpogHAS, ¢ H3MEHSIOIIMMCS Ha MHOTO
MOPSIJIKOB 3HAUCHUEM, (DYHKIIHSI PACCTOSIHUS B KOPO-
He oT poroceprr Connua (niu, nHa4e TOBOPsL, PyHK-
uus Bpemenn). B teaenne KBM B comHednyto ko-
poHy BbIGpachiBaeTcs mpuMepno 10" +10 r
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Puc. 4. II10THOCTb MOIIHOCTU PEHTI€HOBCKOTO H3JIy4YeHUs,
3apeructpupoBaHHoro 17-19 asrycra 2012 r. cmyTHHKOM
GOES-15 B nmama3oHax MSTKOTO M JKECTKOTO pEeHTreHa
(http://www.swpc.noaa.gov/) ¢ marom 1 mus. CoHeuHas ak-
TUBHOCTbH COIIPOBOX/AJ1ACh CIEIYIOUIMMHU JPYT 33 IPYyroM
BCTbIKaMu kiaccoB Cu M

Tabnuya 1. Bpemena pernctpanun KBM 18 aBrycra 2012 r.
U UX CBOiicTBA (10MOJHHUTEIbHYI0 HHPOPMALMIO

MO:KHO HaliTH Ha caiite http://cdaw.gsfc.nasa.gov/
CME_list/UNIVERSAL/)

Tun Bpems UT

00:48
03:36
05:12
06:12
08:48
09:48
10:12
10:48
11:24
12:36
13:26
14:48
16:24
17:36
19:48
21:12
23:36

YactruHoe Trajio, IpKO€ U3BEPKECHUC
YacTtuuHoe T aJ10, Y3KO€ U3BCPIKCHUC

V3koe U3BEPIKECHUC

Cnaboe n3BepxeHue

V3Kkoe u3BepKeHue

YacTuaHoe TraJio, y3K0€ U3BEPKEHUEC

SIpxoe y3Koe U3BepKEeHHe

BemecTBa. Ctpykrypa KBM xoporio BuHa Ha H300-
PaXCHUAX, MMOTYYECHHBIX C TOMOUIBI0 KOCMHUYECKOTO
nnctpymenta LASCO (puc. 5). IInoTHOCTS 151a3MBI
B KBM pacnpeznenena oueHb HEpaBHOMEPHO: B JIH-
JIUPYIOIIEM SIPKOM Kpae OHa BbIIIE, 2 B TEMHOM TeJie
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Puc. 5. OBomonust Bo BpeMeHu oxHoro u3 KBM 18 aBrycra 2012 r. OH nMeeT sIpKuil TIMAUPYIOMNHI Kpail ¢ HOBBIIICHHOW IIOTHO-
CTBIO H CIIETYIOIIee 32 HUM TEMHOE TEJO C IIOHIKEHHOH IToTHOCTHIO. [To Mepe ynanenus storo KBM ot porocdeps mosBisiercs

crnenyrommii KBM (http://cdaw.gsfc.nasa.gov/)

33 HUM CYILIECTBEHHO MEHBIIE. II0CKONBEKY CKOPOCTh
pagualMOHHBIX TOTEPE NPONOPIMOHANEHA KBAIPATy
JNIEKTPOHHOW KOHIIEHTpanuy, InotHoCTh KBM 5y,
HEMOCPEICTBEHHO OMNpEENsAeTcs N3 HabIronaeMon
sipkocTHO Temneparypsl KBM [20]

T, = O-ZTe_l/z _2nliBML9

rae L — nuneiinele pasmepsl KBM, T, — anekrpos-
Has TeMmIepaTrypa OKpyxaromei miasmel. Crnemyer
OTMETHTb, YTO SPKOCTHAs TEMIIepaTypa CIIOKOMHOTO
CornHIla 3aMETHO MEHBIIIE SIPKOCTHOM TeMIeparypbl
nuaupyromero kpas KBM.

PaccMoTpuM pacnpocTpaHeHue paaron3TydYeHUs
COJIHEYHBIX BCIUIECKOB B MPHUCYTCTBUHU IOJOCTH,
MMEIOIEeH MOHMKEHHYIO 3JIEKTPOHHYIO INIOTHOCTh
10 CPaBHEHUIO C OKPY>KAIOIIEH MIIa3MOi B KOPOHE,
BO3HUKHOBEHHE KOTOpoi cBsizano ¢ KBM. B kaue-
CTBE MOJEIH IJIOTHOCTU OKPY’KaIOIIeH MIa3Mbl
MOKHO HCIOJIb30BaTh, Hanpumep, Gopmyny Hero-
KHpKa, YIOMSHYTYIO BBILIE, XOTA 3TO HE NMPUHIU-
nuanbHO. Bo3bMeM 11 onmucaHus MIOTHOCTHU ca-
MOH TOJIOCTH Ty XK€ CaMyl0 MOJENb, 4TO U I
OKpY>KarollleH mina3Mbl, HO ¢ INIOTHOCTHIO B 10 pa3
Menbiei. [lycts ¢opma monoctu Oynmetr B BUIE
CEKTOpa KOIblla, BHYTPEHHUU paguyc KOTOPOTO
paBeH 2.15 a Buemuuii — 3.4 panuycoB CouHIa.
LenTp BooOpakaeMOTo KOJIblla COBIAAAET C ICH-
Tpom nuMba (okpyxxkHoctr) Conaia. CeKTop KOJb-
11a OXBATBIBAET yroj oT 5° mo 70°. g mpocToThl
aHaJu3a CYMTAJIOCh, YTO Ha €ro TPaHUIAx 3Hade-
HUSA DJIEKTPOHHON KOHIEHTPAIUHU PE3KO MEHSIOTCH,
HO 3TO YCJIOBHE HEOOSI3aTEIBEHO U MOXKET OBITh IPH
Heo0X0MMOCTH U3MEHEeHO. Terneps HanmpaBuM JIyd
B JaHHYIO MOJIOCTh W OTCIIEAUM €ro JBHKEHHE B
COJIHEYHOU KOPOHE, UCTONIB3Ys KYCOUHO-TMHEHHYIO

alMpoKCUMAaLMIO TPAEKTOPUHU Jyda, IOAUYUHSAIO-
mrytocst 3akony CHemmmyca. Pe3ymnbrarel uncieH-
HOTO MOJEIUPOBAaHUS NPEACTABICHB Ha puc. 6.
s cpaBHEHMsI pacCMOTPEHBI ABa ciydas — 0e3
MOJIOCTHU U IPU HAJIW4MM nojocT. Kak MoxHO BU-
JeTh U3 PUCYHKa, OHM KapAMHAJIBHO OTIMYAIOTCS
Iapyr ot npyra. Kak yxe oTmedanoch Bbllle, aHa-
JIU3 MOJENH C MOHOTOHHO CHaJaoueil 3JeKTPOH-
HOU KOHIIEHTpAaLMel MOKa3bIBaET, UTO B 3TOM CIIy-
Yyae MPOUCXOIUT OTPaKEHUE U3IIyUeHHUs 3aTUMO0-
BBIX BCILIECKOB B CTOPOHY OT 3€MJIH, B TO BpeMs
KaK IOSIBJIEHHE MTOJIOCTH HA IIyTH Jy4a UTpaeT poJib
CBOETO PO/ia KaHala, 10 KOTOPOMY JIyY MONajaeT Ha
Ha3eMHbIE PaIn0ACTPOHOMHUYECKNE HHCTPYMEHTHI.
B 5T0#1 CBSI3U MONE3HO YIOMSHYTh HENABHIOK HH-
TepecHylo cTarbio [21], aBTOpBl KOTOPO#l c000-
LIA0T O TOM, YTO OHHU JOOMJIMCH PACIIPOCTPAHEHUS
paguocuryiana u3 ANACcKd B AHTapKTHy ¢ MUHU-
MaJbHBIMH MOTEPSAMH 4Yepe3 MOHOC(HEPHBIH BOJI-
HoBOJ. Ero aktuBanms nocturanach ¢ MOMOIIBIO
nonocgepHoro HarpeHoro creHna HAARP. Moxao
MPEATIOI0KUTE, YTO HEUTO IOX0XKEE MPOMCXOAUT
B cilydae 3a1MMOOBBIX BCIJIECKOB. B aToM ciyuae
KBM ¢opmupyer cBoero poja “KOpOHaIbHBIN”
BOJIHOBOJ (13 TTOJIOCTH C IOHM)KEHHOU TUIOTHOCTHIO),
[0 KOTOPOMY CHTHaJ JIOCTaBisA€TCS B TOUKY, IIe
YKa3aHHbIE BCIUIECKH YIAETCSl 3apeTUCTPUPOBAThH
Ha3eMHBIMH cpencTBaMu. CiieyeT OTMETUTh, 9TO
KBM - 3T0 u3MeHsonieecss BO BpeMeHH 00paso-
BaHUE, NpU OOJBIIOM KOJHYECTBE COJHEUHBIX
BCIUIECKOB, BO3HUKAIONIMX HAa 0OpaTHO# CTOpOHE
ConHia (110 OTHOIICHHIO K HAOJIOAATEN0 Ha 3eM-
JIe), 4acTh U3 HHUX MOXET IEepPEHaNpaBIsATLCS ye-
pe3 Takoil BONIHOBOJ B cTOpoHY 3emiu. Bechma
BEPOSITHO, YTO 3aJTMMOOBBIE BCIIECKH — 3TO OOBIU-

ISSN 1027-9636. Paouoghusuxa u paduoacmponomusa. T. 21, Ne 1, 2016 9



A. A. Cmanucnasckuii

-3 2 -1 0 1 2 3 x
a
Y — ' . .

Y

N RN

e YT e
SRR

-3 2 -1 0 1 2 3 x
6

Puc. 6. MonennpoBaHue paclipOCTpaHEHNUs JIy4el B OTCYyT-
cTBUe (a) 1 Ipu HAMW4IUH (0) TOJIOCTH C HU3KOW IIIOTHOCTHIO
(u3-3a KBM) Ha sry4e 3peHust JUIsi ICTOYHUKOB 32 TMMOOBBIX
BcIuteckoB. B nenTpe kpyr cumBoiusupyet Conaue. OKpyx-
HOCTSIMH OTMEUEHHI IJIa3MeHHbIe YpoBHH OT 15 10 30 MI'nm
¢ maroM 2 MI'u. HITpuXmyHKTUPHBIMHU TUHUSIMH [TOKa3aHbI
JyYH, CTPEIIKON — HaIllpaBJICHUE JBH)KEHHUS HICTOUYHHUKA U3ITY-
YeHUs, MyHKTHPHBIMH JINHUSIMH — KacaTeJIbHBIE, TPOBEICHHBIC
U3 TOUEK U3Ty4EHHs K COOTBETCTBYIOIIUM IJIA3MEHHBIM YPOB-
HSIM, HampaBJICHHbIE B CTOPOHY 3emuu. biiaronaps cymecTso-
BaHUIO MTOJIOCTH JIyYH MOTYT IOCTUTHYTH 3eMIIN

Hble Bciuiecku III Tuna, MCTOYHMKAMU KOTOPBIX
SIBJISIIOTCA DJIEKTPOHHBIE MYyYKH, ABHUXKYIIUECA CO
CKOPOCTBIO ¢/3, THE ¢ — CKOPOCTh CBETA. JTO
BIOJIHE OKUAaeMO, TOCKOJIbKY Beruieck 111 Tuma —

camast 6obIIas 0 YNCICHHOCTH MONYISALNS CPEan
HaOII0aeMbIX BCIUIECKOB. YUHUTBIBasg CKOPOCTH
WX UCTOYHUKOB, BEPOATHOCTh MONAJaHus B “KOPO-
HAJIBHBIA BOJTHOBOJ BcrieckoB III tuma cymie-
CTBEHHO BBILIE, YEM IS IPYTUX TUIIOB COTHEYHBIX
BcIieckoB. OTMETHM TaKKe, UTO OTPaXKaIoIas 1mo-
BEPXHOCTH TAKOT'O BOJIHOBOZAA MOXKET OBITh I0BOJIb-
HO Tpou3BoJbHOU popmel. UTo KacaeTcst Mopoio-
IMYECKUX 0COOEHHOCTEH 3a1MMOOBBIX BCILIECKOB
Ha TUHAMHUYECKOM CHEKTpPE PErHCTpaluid, OHU He
Bcerma HanmomuHaroT Beriecku III tuma. [emo B
ToM, yTo nojoctu B KBM uMeroT HeperynspHyio
CTPYKTYpY (cM. puc. 5). DTO IpUBOIUT HE TOJBKO
K pedpakuy pagiuou3IydeHHs B HUX, HO U K pALY
IpYyTUX SIBJICHUU (Iu(paKIuyd, MHOTOKPAaTHBIM
OTpaXEHHUSIM, paccesHuo #u mp.). OHU MOTYT
M0-pa3HoOMY ce0sl MPOSBUTH Ha Pa3IMIHBIX YaCTO-
Tax (BpICOTax KOpPOHBI). Bce 310 MoXkeT mpUBOIUTH
K MCKa)K€HUIO AMHAMUYECKOIO CHEKTpa 3a1uMO00-
BBIX BCIUIECKOB, K 3aIep>KKe OTJIEIbHBIX UX YacTel
(c BIMSHUEM Ha CKOPOCTH YacTOTHOTO npeida Ta-
KOT'O BCIUIECKA), TIOSBJICHHUIO Y BCTJIECKOB JIOTIONHHU-
TEJIbHOW HEOOBIYHOW TOHKOM CTPYKTYpHI. [loaTomy
HEyAUBUTEIBHO, YTO B CTaTrhe [4] 3apeructpupo-
BaHHBIM 3aJTUMOOBBINM BCIUIECK ITOJIyYMJI HAa3BaHHE
“ryceHuna’” u3-3a €ro BHELIHETO BU/Ia HA JUHAMU-
YECKOM CIIEKTPE COJHEYHOIO PaJnOM3ITydeHHUS.

5. BoiBoabl

B paboTe ycTaHOBIEHO CyIIECTBEHHOE BIHUSIHUE (-
(eKTOB pacnpoCTpaHEHHs pAAHOU3TYUECHHS B COJI-
HEYHOI KOPOHE Ha Pe3yIbTaThl HHTEPIIPETAIINH COJI-
HEYHBIX BCIUIECKOB, ICTOYHHKH KOTOPHIX BO3HUKA-
10T B 3aIMMO0BO# 00macTu CoJHIIa IO OTHOIIEHUIO
K HazeMHOMY HaOmrofarento. /leTanbHbI aHamU3
TpaeKTOpHii Jiyya B chepuuecKn CUMMETPUYHBIX
U JUTUITHYECKUX MOJEIIAX IEKTPOHHON KOHLEHT-
paluu COJTHEYHOH KOPOHBI IMOKa3bIBAET, UTO H3IY-
YeHHUE 3aIMMOOBBIX BCIIECKOB OTPaXKAETCS KOPO-
HOH He B cTopoHy 3emutn. ClieToBaTeNbHO, B dTUX
Cily4asiX OHH HE MOTYT OBITh 3aperucTpUPOBAHbBI
Ha3eMHBIMH PaJUOACTPOHOMHUYECKHUMH HHCTPY-
MeHTaMH. B HacTosieil pabore oTMeueHa BakHas
posns KBM, KOTOpy0 OHHM UTparOT B IPOLIECCE pac-
MIPOCTpaHEHUS 3aTUMOOBBIX BetuieckoB. Eciim KBM
BO3HHKAIOT BOMM3M TUMOa M paguou3ITydeHHe 3a-
J'II/IM6OBI>IX HCTOYHHUKOB HAIIpaBJIC€HO B CTOPOHY
MIOJIOCTH C TOHM>KEHHOM 3J1€KTPOHHOM MIIOTHOCTHIO
B KBM, uepe3 HuX usiyueHue 3aJUMOOBBIX HC-
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TOYHHKOB MOXET AOCTUTHYTh 3emiu. Takoe npen-
CTaBJICHUE O IPUYMHAX O0HAPYKEHUS 3aTMMOOBBIX
BCIJIECKOB Ha3eMHBIMU MHCTPYMEHTAMH OTKPHI-
BAa€T BO3MOJKHOCTH ISl TUArHOCTHUKU IUIa3Mbl B
camux KBM, ecnu paccMmaTpuBaTh 3aiuMOOBBIE
BCIJIECKH B KAYECTBE 30HANPYIIUX CUTHAJIOB.

Asrop Omarogapen Tumkosiry B. I1. 3a mone3nsie
3aMeuaHus M0 yIy4YIICHHIO KadecTBa MpeicTaBIe-
HUS pe3yJIbTaTOB HAacTosIIel padoTel. OTAenbHAS
0J1aroJapHOCTh KOMaHAaM 00eCIeUCHHsI KOCMHUYEC-
kux muccuii GOES, SOHO u STEREO 3a cBo60-
HBII JOCTYII K TaHHBIM HaOmoneHui. Pabora Obiia
BBINOJIHEHA ITPH YaCTUYHOM nojepikke LleneBoii kom-
riekcHoi nporpammsl HAH YikpanHb! HaydHBIX KOC-
mugeckux uccnemoBaanii 0115U004085.
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THE ROLE OF RADIO WAVE PROPAGATION
EFFECTS IN THE SOLAR CORONA
TO INTERPRET THE BEHIND-LIMB BURSTS

Purpose: The radio emission propagation of solar radio bursts
in the solar corona which sources are located on the far side of
the Sun relative to the observer on Earth is studied.
Design/methodology/approach: Using the piecewise linear ap-
proximation of the beam path in various models of electron den-
sity in corona, we find out the impact of these models on the
propagation effects of radio emission from the far side of the Sun
in approximation of geometric optics.

Findings: It is shown that if as a model of the solar corona one
chooses the plasma density decreasing in solar corona with
distance from photosphere, the radiation of limb-behind burst
sources cannot be recorded by ground-based radio astronomy
instruments due to radio emission reflection in the direction out-
ward the Earth.

Conclusions: The arguments to explain the possibility of ground-
based observations of limb-behind bursts due to the influence of
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coronal mass ejections on the solar corona density from active
spots near the solar limb are proposed.

Key words: Sun, upper corona, decameter radio emission, elec-
tron density distribution, inhomogeneous layered medium
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POJIb EGEKTIB ITOILIMPEHHS PAJIIOXBUJIb
Y COHSIUHIN KOPOHI JIJISI IHTEPTIPETALT
3AJIIMBOBUX CIIJIECKIB

IIpeomem i mema pobomu: J10CTiIKY€ETHCS OMUPEHHS paIio-
BUIIPOMIHIOBaHHS COHSYHUX CIUIECKIB y COHSIUHII KOPOHI, Ke-
pena SIKMX 3HaX0AAThCs Ha 3BOpOTHOMY O6011i COHIISE BiTHOCHO
criocTepirada Ha 3eMti.

Memoou ma memoodonozisi pobomu. 3 BAKOPUCTAHHSIM KyCOd-
HO-JIHIIHOT anpoKCcUMAaIlii TPAEKTOPIT POMEHS B Pi3HUX MOJIE-

JISIX eJIeKTPOHHOI KOHIEHTpAIii KOPOHU OLIHIOETHCS BILIUB
TaKHX MoJiejieil Ha e(heKTH MOLUIMPEHHS PaiOBUIIPOMiHIOBaHHS
3 3a1iMO0BO# 00J1aCTi B HAOIMKEHHI TEOMETPUIHOT OTITHKH.
Pesynomamu po6omu: Tloka3aHo, IO SKIIO B SIKOCTi Moje-
Ji COHAYHOI KOPOHU BUOPATH MOHOTOHHO CIAJIA04y 3aJICK-
HICTB €JICKTPOHHOI KOHLICHTpaNil IIa3MU 3 BiCTaHHIO Big (oTo-
ctepu, To paJiOBUIIPOMIHIOBAHHS 3TIMOOBUX JPKEPEN Y TaKii
KOPOHi He MOXe OyTH 3apeecTpOBaHO HA3EMHUMH PaIioacTpo-
HOMIYHHMMH IHCTpyMEHTaMH B CHIIy HOT0 BiIOUTTS B CTOPOHY
Biz 3emii.

Bucnosok: TIponoHy€eThCs OSICHEHHSI MOYKITUBOCTI HA3EMHHUX
CIIOCTEPEKEHB 3aTIMOOBHX CIUIECKIB 32 PaXYHOK BIUIUBY BUKH/IIB
KOPOHAJIFHOT MacH 3 aKTHBHUX 00J1acTe 00Ny COHTIHOTO
n1iM6a, 10 TOPOIKYIOTH TIOPOKHHHH 31 3HUIKEHOIO SNIEKTPOH-
HOIO IIUJIBHICTIO.

Knrouosi cnosa: CoHle, BepXHs KOPOHA, IEKAMETPOBE pajiio-
BUITPOMiHIOBaHHS1, PO3NOIIJI €IEKTPOHHOI Iy CTUHH, HEOTHOPIJI-
HO-IIapyBaTe CePelOBHILE
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