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POJIb D®PEKTOB PACITPOCTPAHEHUA PATINOBOJIH
B COJIHEYHOU KOPOHE
JUIA THTEPITPETAIINU 3AJIMMBOBBIX BCIIVIECKOB

[penmeT u 1enb padoThL: Hccredyemest pacnpocmpanenue paouousiyeHus COTHEeYHbIX 6CNIECKOS @ COTHEUHOU KOPOHe, UCTOY-
HUKU KOMOPbIX Haxoosmcesi Ha obpamnoti cmopone Connya no omuouienuio Kk Habarooamenio na 3emie.

Mertonsl 1 Metofonorus padotsl: C ucnob306anuem KyCco4HO-TUHEUHOU annpoKCUMAayuyu mpaekmopuu iyia 6 pasiuiHblx
MOOenAx 2NeKMPOHHOU KOHYEHMPayuLu KOPOHbL OYEeHUBACTNCA GIUAHUE THAKUX MOOenell HA dP@ermbl pacnpocmpanerus paouo-
U3LYYeHUs U3 3a1UMb60601 001acmu 8 NPUOTUICEHUU 2e0MEeMPULECKOL ONMUKU.

Pesynbratsl paboTsl: [lokazano, umo ecnu @ Kawecmeae MoOenu CONHEeYHOU KOPOHbI 8blOPaMb MOHOMOHHO YObI8AIOUYIO 3A8UCHU-
MOCMb dIeKMPOHHOU NIOMHOCIU NIA3MbL C PACCMOAHUEM Om homocghepbl, Mo paouousryieHue 3a1UmMb08blX UCHOYHUKOS
6 maKou KopoHe He Modicem Oblmb 3apecucmpupoO8ano HA3eMHbIMU PAOUOACTNPOHOMUYECKUMU UHCTNPYMEHINAMU 8 CUTLY €20
ompasicenus 6 CMOPOHY om 3emu.

3akmrouenue: [Ipednazaemcs 00vACHEeHUe 603MONCHOCIU HA3EMHBIX HAOTI00eHUl 3aAUMOO08bIX BCNIECKO8 30 CYem 8NUAHUSL 8bl0-
POCO8 KOPOHANLHOU MACCYL U3 AKMUBHBIX 001aCmel 8OIU3U COTHEYUHO20 TUMDA, NOPOACOAIOUJUX NOTOCTIU C HOHUICEHHOU DIeK-
MPOHHOT NIOMHOCBIO.

Knouesvie cnosa: Conuue, BEpXHss KOPOHA, AEKAMETPOBOE PAJUON3ITyUCHUE, paclIpeieIeHUE MEKTPOHHON IIIOTHOCTH, HEOAHO-

POAHO-CIIONCTas cpeaa

1. BBenenune

PannoacTpoHoMHuUecKkue HAONIONCHUS PaTUOU3ITY-
yeHnust CoNHIIA B TIEPUO BBICOKOH CONTHEUYHOU aK-
THBHOCTH JEMOHCTPHUPYIOT OOJIBIIIOE pa3HOOOpasme
TUIIOB ¥ TIOJITUIIOB COJHEYHBIX BCIIECKOB B JieKa-
METPOBOM JHana30He JUINH BOJIH, a TAKXKE ITOKa3bl-
BAIOT HAIMYHUE B HUX CIIOKHOW TOHKOW CTPYKTYpPBI
B Bue cyOBcIuieckoB [1]. Takoe BakHOE JOCTHXKeE-
HUE€ COJIHEYHOU paguoacTpOHOMHH CTaJO BO3MOXK-
HBIM, TIPEXKIE BCero Onaroaapst ”YHTCHCHBHOMY pa3-
BUTHIO COBPEMEHHBIX PAIMOACTPOHOMHUYECKUX HH-
CTPYMEHTOB W TEXHUKH PETHCTPALNN PE3YIHTAaTOB
HaOIFO[IeHHH, YTO ITO3BOJIIIIO IPOBOAUTE PaAHOAac-
TPOHOMUYECKHUE HAOIIOJCHHS C BBICOKUM YaCTOT-
HO-BPEMEHHBIM Pa3pelIeHHEeM U B IIIUPOKOH MoJIoce
gacToT. CyIIeCTBeHHBIA BKJIaJl B 3TH HCCIEI0Ba-
HUS BHOCSIT MHTCHCHBHBIE HAOIIOICHHS, BBITIOITHSIC-
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MbI€ C MTOMOIIBIO0 YKPAaUHCKUX PagUOTENIeCKOTIOB
YTP-2, YPAH-2 u I'VPT. Camoii MHOTOUHCIICHHOU
IPYNIOA paguocOOBITHH CONHEUYHOW aKTUBHOC-
TH SBIAOTCS Bemiecku I Thna u conyTcTByOINE
uM Beriecku 111b tuma [2]. 3HaUYUTENBHO peke Ha-
omonatotcs Beruiecku 11 u IV tumos. Kpome toro,
perucTpupyrores qperdyromue napol, S-BCIIecKH,
U-Bcmuiecku, crpua U ap. lIpu odeHb CHUIBbHON
AKTUBHOCTH COJIHEYHBIE BCIIJIECKH PAa3HBIX THUIIOB
MOTYT BO3HHKATh HE3aBUCHMO B OJIM3KHE BpeMeHa
Y Ha OIM3KHUX YacTOTaX, YTO YPE3BBIYANHHO YCIIOXK-
HSIET aHAJIN3 TUHAMHYECKHUX CIIEKTPOB TaKHUX Pajfo-
HaOJIIOZICHHH, a TeM OoJiee UX MHTepIpeTanuio [3].
Bce 3T0 TOBOpPUT 0O CIIOKHOCTH U Pa3HOOOpa3nH TEX
(U3NUECKHX POIIECCOB B COTHEYHOI KOPOHE, KOTO-
pBIe IPUBOIAT K HaOMIOAaeMbIM COOBITHSM, a 3HAa-
quT TpebyeTcs: pa3BUTHE Pa3HOOOPA3HBIX METOIUK
Y TIOZXOJIOB K MCCIIEIOBAHUIO COTHEUHBIX SBJICHUH.
HeyauBuTensHO, YTO MpH 3TOM CTaJO BechbMa II0O-
MyJSIPHBIM OJHOBPEMEHHOE HCITOJIb30BaHHE KaK
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HA3eMHBIX, TAK U KOCMHUYECKUX HAOJIIONCHUN IS
aHalu3a COJIHEYHON aKTUBHOCTH U KOCMHYECKOH
MIOTO/BI.

B nocnennee BpeMst BO3HUK 3aMETHBIN HHTEpEC
K COJIHEUHBIM JIEKaMETPOBBIM BCILIECKAaM, UMEIO-
MM TaK Ha3bIBAEMYI0 BBICOKOYACTOTHYIO OTCEY-
Ky Ha AMHamMu4eckoM crekrpe [4, 5]. Hamomuum,
YTO HU3KOYACTOTHAs OTCEYKA B CONTHEYHBIX BCILIEC-
KaxX BO3HHMKaeT Onaromapsi moHocgepe, KoTopas
HE MPOMYCKaeT KOCMUYECKOE PATHOU3IYUYEHUE C
yactorod Huxke 10+15 MI'n Ha muporax paguo-
teneckoma YTP-2. B apyrux mecrax Ha 3eMHOM
1ape 3Ta TpaHuIa MOXKET OBITh U HUKE, T. €. IOCTH-
rartb, HarpuMep Kak Ha TacManuu, 3HadeHus 2 MI .
BricokouacTOoTHast OTCEYKa MMEET, MMO-BUIUMOMY,
COBCEM JPYTYIO MPUPOAY, OCKOJIBKY JIEKUT OHA
B BBICOKOYACTOTHOW O0JIaCTH CIIEKTpa 3a Ipejaena-
MU HOHOC(EPHOU OTCEUKH. AHAIN3 SIBJICHUI B COJI-
HEYHOW KOpPOHE, MOPOXKIAIOUINX IeKaMeTPOBBIE
BCIIJIECKH C BBICOKOYACTOTHOM OTCEUKOM, C ITOMO-
mpto kocmudecknx anmnaparoB STEREO u SOHO
yOeauTEeTHbHO TTOKA3bIBAET, YTO MX UCTOYHHK 3apO-
IUJICS Ha OOpaTHOW CTOPOHE COJHEYHOro JuMOa
JUTsL HaOJMIoAaTens, NCIOIb3yIONIeT0 Ha3eMHbIE pa-
IH0AaCTPOHOMUYECKUE HHCTPYMEHTHI. B pabore [6]
MIpeIoKeHa HHTEPIIPETAI 0COOCHHOCTEN TaKUX
cOOBITHIA, OCHOBaHHASI HA MCCIIEIOBAaHUH TOJISIPH3a-
LIMOHHBIX CBOMCTB 3TUX BCILIECKOB, KOTOPHIE ITOKa-
3BIBAIOT, YTO YPOBEHB MOJISIPU3AIUHN HE TIPEBBIIIAET
10+15 %. Takue 3HaueHUs MOJMAPHU3ALUHN XapakK-
TEpHBI AJIs paguon3iayyeHus scuieckos I Tuma Ha
BTOpO# rapMoHuke. Ha OCHOBaHMH IOJIy4YEHHOIO
pe3yibTaTa, a TaKKe U3 YUCTO T'€OMETPHUYECKHX
cooOpakeHuit (cM. puc. 5 B [6]) MOXKHO OOBSICHUTh
BBIXOJI H3JIYUEHUS U3 3aTMMOOBON 00JIaCTH B HYX-
HOM HanpaBlieHUH. B HacTosimielr pabore MBI pac-
CMOTPHM 3Ty 3a7ady ¢ TOUKH 3PEHUS PaclpocTpa-
HEHHs paJUuOM3IYyUYeHUs yKa3aHHBIX BCIUIECKOB B
COJIHEYHOW KOPOHE, Yero He OBIIO CIeNaHO paHee.
OTOT BOMPOC HE CIEAyeT YIyCKaTb M3 BHIY, IO-
CKOJIBKY B paccMaTpHBaeMOM cllydae IpesiomJe-
HUE U OTPaXCHHE PAAMONIy4eH B IUIa3Me€ KOPOHBI
WUIpaeT BaXXHYIO pPOJIb.

IIpencraBneHHast cTaThsi OpraHU30BaHa CIIeIyO-
muM obpazoMm. B pasmene 2 Hame paccMoTpeHHe
HA4YMHAETCA C MPEJICTaBICHUS PaCIpOCTPaHEHUS
PaanoBOJIHBI IPOU3BOIBHOM YacTOTHI B IPUOIIIDKE-
HUU T€OMETPUUECKON ONTHKHU B IJIa3Me, OMUCHIBae-
Mol chepuIecKd CHMMETPUIHOW B MPOCTPAHCTBE
JIEKTPOHHOMH IUNIOTHOCTBIO, CONNIACHO U3BECTHBIM M3

JTUTEPaTypPbl MOJENSM COJIHEYHOIH KOPOHBL. DTO TO-
3BOJISIET HaM HauOoJiee MPOCTO OICHHTh Xapak-
TepHbIE 0COOCHHOCTH PACIIPOCTPAHECHHUS PAHMOBOIIH
OT 3aTMMOOBBIX HCTOYHHUKOB B KOPOHE. 3aTeM B clie-
IYIOIIEM paszJieNie, UCIONb3ys KyCOYHO-THHEWHYIO
ANMPOKCUMAITUIO TPACKTOPHH JIyda B AJUTUNTHYEC-
KON MOJIETIM KOPOHBI, Mbl OLIEHUBAEM BIIMSHUE TAKOU
Mozenu Ha 3PGEeKTs pacIpoCTPaHCHUS PaJIHON3-
mydeHus: u3 3anuMOoBol oOmactu. B pasmene 4
MBI aHAJTU3UPYEM PE3YIbTAThI YUCICHHOTO MOJIEIIH-
pOBaHUS PacCIPOCTPAHCHUS JIydeH B TIa3Me KOPOHHI,
B KOTOPOU MPOUCXOUT U3MEHEHHUE IIEKTPOHHON KOH-
LIEHTPAMN U3-32 KOPOHAIBHOTO BEIOpOCa MacChl
(KBM), u cpaBHMBaeM UX C pe3yJIbTaTaMU Pacipo-
CTpaHCHHs JydeH B CHepHUSCKON MOIEIU 3JICKT-
POHHOM KOHIIEHTpallii KOPOHBI. B mocieaHeM pas-
JieNie TIO/IBeIeHbl UTOTH HMCCIIe0BaHNH, TIPOBEICH-
HBIX B padore.

2. 3akon CHeumyca npu cdepryecKoii
CUMMETPHH 321244 M €ro CBOICTBA

Kax mokazano B [7, 8], uccienoBanue HapaBICHU
pacnpocTpaHeHHsT PaJMOBOJIH B COTHEYHON KOpPOHE
B 3aBHCHMOCTH OT U3MEHEHUS €€ DIIEKTPOHHOU KOH-
LEHTPaLUU MOXXHO IPOBOANUTE B PAMKax IPUOIIIKe-
HUSI TEOMETPUYECKOM ONTUKU. JJIsi MpOCTOTH aHa-
JU3a BOCTIOJB3yeMcsl chepruuecKn CUMMETPUIHOM
MOJIETIHIO IIEKTPOHHOM KOHIICHTPAITH KOPOHBI, KOTO-
pasi Mo3BOJIAET MPUMEHHUTH MOAXOM, M3T0KEHHBIH
B pabote [9]. [lockonbKy Aiisi paccMaTpUBaEeMbIX
BbICOT B KOpoHe COJHIIA AIIEKTPOHHAS I1a3MeHHas
Jacrora f,, OOBIMHO 3HAYHUTENBHO BBILIE HJICKTPOH-
HOW LMKIOTPOHHOW YacTOTHI, MOXHO IpeHeOpeyb
BIIVMSIHUEM MAarHUTHOIO II0JISL HA TPAEKTOPHUIO JIyda.
BribepeM MosispHyro cucTeMy KOOPIUHAT, Ha4ajo Ko-
TOpo# coBnagaeT ¢ ueHtpoM ComHua. Tpaekropus
Jy4a XapaKTepHU3yeTcsl IByMsl BeJIMYMHAMH: TeJIHO-
LEHTPUYECKUM PaccTOsiHUEM P B paanycax ConHia
1 yIJIOM O MEeXAy paJuajbHbIMU HAIIPABICHUSAMH HA
TOYKY Ha JTyde W Ha TOUKY HaOmronenus (cM. puc. 1).
B takom ciyuae 3akon CHemimyca npeacTaBisieTcs
B BUJIE

n(p)psing=a, ()

rae n(p) — MoKas3arenb MPeIOMIICHHS cpeap! (T1a3-
MBI KOPOHBI), 3aBUCSIINN OT BETUYUHBI P; ¢ — yroi
MEK/Ty KacaTeIIbHOH K TPAeKTOPHH JIy4a U paiuaiib-
HBIM HaIpaBJICHUEM Ha TOUKY ¢ KoopauHaramu (p,0);
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Puc. 1. 'eomeTpus 3aauu U1l TPAa€KTOPUU JTy4ya B COTHEUHOU
1a3Me cormacHo [8]. bompmas okpyKHOCTB (IITPUXITYHKTHP-
Has JIMHHA) [TOKA3bIBAeT MOJIOKEHUE YPOBHS IUIa3MEHHOM
yactotbl 20 MI' aiist cheprueckoii Monenu kopors! ColHIa.
MeHb1as OKpY>KHOCTb (HEHpepbIBHAS JHHUSA) OTOOpakaeT
¢dorochepy ConHua, a )KUpHas KpUBasi MOKa3bIBACT TPACKTO-
puro styya. JKupHast Touka Ha TPaeKTOPUH COOTBETCTBYET MOBO-
POTY IIy4a ¥ MMeeT NOJSIpHble KoopAuHaTkl (p,,0,). 1o ocam
rpaduka oTiI05keHO paccTosiHue B paanycax ConHua

a — PaccTOsSTHUE MEXIY aCUMIITOTOM J1y4a (117151 00J1b-
LIMX 3HaYEeHUH P, TA€ n =1 U rne MOXKHO 3alucaTh
MIPUBEICHHYIO BhIIIe POPMYITY B YIIPOIIIEHHOM BHJIC,
pSsin @ = a) 1 napauienbHON el TMHUEH, POXOAAIIeH
yepes neHTp Conana (puc. 1). [Tokazartens nmpemom-
JICHHSI MOXKHO 3aIIucaTh KaK

n=1-

rme f — gacrora, MI'1, a 3JeKTpOHHAS TTAa3MEHHAS
qacrora f,,, MI'L, cBs3aHa ¢ IUIOTHOCTBIO BJIEKT-
poHoB B m1azme N,, cM >, hpopmyioit

/. =8.06-10"N,

M3 IpoCTBIX TeOMETPUIECKUX COO0pakeHuH (pac-
cMaTpuBas TPEyroJIbHUK ¢ Katetamu pd® u dp Ha
puc. 2 B [9]) ans mo6oro gydya MOKHO HaWTH Tpa-
exTopuio B auddepeHunanbHoi popme:

CU-
Pdp g0,

KOTOPYO JIETKO Ipeo0pa3oBaTh K BULY

o__  a
dp P /nzpz_az

B pesynerare ygaercss HAaWTH ypaBHEHHE JIyda:

T dx
0=af ——— ©)
}[x\/nzxz —a

Cnenyet oTMeTHUTD, 4TO ypaBHeHUs (1) u (2) cBs3a-
HBI JIPYT C IPYTOM U IPU HAXOXKJIEHHUH TPACKTOPHU
Jy4a MX HY’KHO paccMmarpuBarh BMecTe. TpaekTto-
pys JTyda UMeeT TOUYKy [I0BOpOTa IIpH yrie ¢ = 1t/2.
O603Ha4MB NOJIOKEHUE dTOM TOYKHM Kak (p,,0,), ee
MOYHO ONPEJEIUTh OTAEILHO C IIOMOLIBIO COOTHO-
LICHUIA:

np,p, =a,

= 3
aJ. S /nzpz )

[logpiHTETpanEHOE BBHIpaXeHHEe B Gopmyne (2)
HUMEET CHHIYIIpHOCTh IIpu 6 =0,. Tem He MeHee
OHAa MHTErpHpyeMa, U 3TO MO3BOJISIET BHIYUCIHUTD
TPAaeKTOPHIO JIyda B MOJSPHBIX KOOpAMHATaX.
CrnenyeT OTMETUTH, YTO HA OCHOBAaHUH TAKOTO MO~
xona B padote [10] Oblia npeayiokeHa mporeaypa
JUT HaXOKJIGHUS MOJIOKEHHSI UCTOYHHUKA COJHEY-
HBIX BCIIJIECKOB KMJIOMETPOBOTO JUAIa3oOHa JJIUH
BOJIH M3 HAOJIOACHHUHA C MOMOLIBI0 KOCMHYECKUX
annapatoB STEREO (Ahead u Behind).

B Takom Buje 3amady BBIYHMCIICHUS TPACKTOPHH
Jy4ya, B TOM YMCJ€ U HaXOXKAECHHUE TOYKH ITOBOPOTA,
MOYKHO PEIINTh YUCIIEHHO C MTOMOIIBIO KOMITBIOTEPA.
[ns 1ol nenam Mbl BOCHOJIB3YEMCS aAalnTUBHBIM
aJIrOPUTMOM, TMPEIJIOKCHHBIM B padote [11], must
anmpOKCUMALUM WHTErPajioB, UMEIOIIUX CHHTY-
JIIPHOCTh Ha KOHIIE MHTEpBalla MHTETPUPOBAHUS.
Cy1iecTBeHHOE MPEUMYLIECTBO JTaHHOTO TOAXOAA
COCTOUT B TOM, YTO OH IIO3BOJISIET OPTaHHU30BaTh
MpoIiecC BEIYMCICHNH TaK, YTOOBI OHU MIPOBOMIINCE
Ha BCeX MOJbIHTEPBAJIaX OJHOBPEMEHHO, a 3TO JIaeT
BO3MOXHOCTH BBITIOJIHATH OYEHb OBICTPHIC BBI-
YHCJICHUS MHTETPAJIOB IPOrPaMMHBIMH CPEJICTBAMHU.

Ocraercs TOJNBKO BHIOpaTh MOAENDb JJIEKTPOH-
HOM KOHIEHTpAIUH IJIa3Mbl B COJIHEYHOM KOpOHE,
U 3[1eCh BO3MOXHBI BapuaHThI. Jleso B TOM, 4TO B
JIuTepaType NpeaaraloTcs pas3jdyHble MOJEIU
ANIEKTPOHHBIM KOHIEHTPAIMH B 3aBUCHMOCTU OT
MIOJIOXKEHU S UICTOYHHUKA PAJUOU3ITYYEHUS B KOPOHE.
OTO0 U MOHATHO, MOCKOJIBKY B 00ILIEM Cyyae Kopo-
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Ha MMEeT Pa3HbIe 3aKOHbI N3MEHEHHUS AIEKTPOHHON
KOHIISHTpPAIMH 110 BBICOTE B 3aBHCHUMOCTH OT pa-
JIMATEHOTO HarpasiieHus B kopoHe. Kpome Toro, ko-
poHa paszHas ais crniokoiiHoro CojHIa U B EPUO
BBICOKOU COJTHEYHOW aKTUBHOCTH, BOJTM3U KOPOHAJIb-
HBIX JIBIP U aKTUBHBIX 00JIaCcTe! U HE TOJILKO B TAKUX
ciy4asx. [loaToMy HA¥XKE MBI pPACCMOTPHM HECKOIIb-
KO Hambosee 9acTo UCIOIb3YEeMbIX BHIIOB cepu-
YECKH CHMMETPUYHBIX MOJIENICH 3JIEKTPOHHON KOH-
LIEHTpanuu (B CAHTUMETPAaX B MUHYC TPEThel cTe-
[IEHU) I1JIa3MbI KOPOHBI.

CornacHo pabote [4], 3aTuMOOBBIH BCIUIECK Ha-
Omronalicst B epro;] 3aTTHYBIIETOCS MUHAMYMA COJl-
HE4YHOU akTuBHOCTU. [l03TOMY mepBas Mosienb dJIeK-
TPOHHOH KOHIIEHTPAIIUHU, KOTOPYIO MbI OyJIeM IIPUHH-
MaTh BO BHUMaHHE — 3TO Mojenb Herokupka [12]:

N, =42.10443%°,

BOsn3u akTHBHBIX 00JIACTEH YacTO UCIOIB3YIOT
mofienb baymbaxa—Asuiena [13, 14], B koTOpOH AJiek-
TPOHHAS IVIOTHOCTH YIOBJIETBOPSIET BHIPAKESHHUIO CTe-
MIEHHOTO XapaKTepa

N, =1.55-10p7°(1+1.93p7"").

ITpumenuTensHo k Bemieckam III Tuna ucnomns3yer-
cs Mojienib ManHa [15]:

N, =5.14-10" exp| 13.83 L

p

Pe3ynbrarsl uncieHHOro pacuera KOOpAHHAT TOUKH
[IOBOPOTA TPACKTOPHH JIy4da IJIsl pa3HbIX 3HAYEHUH a
npu yactote m3nydenus: f =20 MI'1 B 1aHHBIX MO-
JIEJISIX TPEACTAaBICHBI Ha puc. 2. Kak BUIHO U3 3TUX
PHCYHKOB, IpH @ — 0 Benu4yHMHA O, TOXKE CTPEMMUT-
s K Hymto. [[pyrumu cnoBaMu, U3 COOTHOIIEHHH (3)
B OTOM clydae MOXHO Haitu 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 BIIOJHE NOHATHYIO UH-
TEpIPETaLHNIO — JTy4 IPOHUKAET HanboJee IITyOoKo B
COJTHEYHYIO KOpPOHY, KOTJIa OH HAaIlpaBJi€H K LIEHTPY
Connna. Tonpko B TakOM Cily4ae paguoOU3IydyeHHE
JOCTUTAeT B KOPOHE BBICOTHI (M OTpa)kaeTcs), TAe
IJIa3MEHHAsE YacTOTa OKPY)KArollel IIa3Mbl paBHA
4acTOTE 30HANPYIOLIETO paAuon3IydeHus. Ecnm myq
HampagJeH uHa4e (1o yIJIOM), TO OH MPOXOAUT T10
TPAEKTOPHUU B KOPOHE 3aMETHO BBIILIE BEICOTHI, COOT-
BETCTBYIOIIEH IIa3MEHHON 4acToTe. YKa3aHHBIE
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Puc. 2. I3MeHeHMe NOSIPHBIX KOOPAUHAT TOUKHU I1OBOPOTA
JTy4da B 3aBUCUMOCTH OT IIapameTpa a it Mojeneit Hproknpka
(a), baymbaxa—Annena (6) u Mansa (). LLITpuxnyHKTUpHON
JMHUEH TOKa3aHa BeJMYMHA P, (BEpTHKAIbHAs OCh CIEBa,
B pagmycax ConHma), a MyHKTUPHOH — O, (BepTHKanbHAas
0Chb CIIpaBa, B rpagycax). YacTora paguousiydeHus BbIOpaHa
paBHoii 20 MI'g
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CBOHCTBa UMEIOT MECTO B JIF000# chepruiecku CuM-
METPUYHON KOPOHE C MOHOTOHHO CHalaroIei QyHK-
Lyel 3JeKTPOHHOM KOHIIEHTpanuu 1ia3Mbl. KoHkper-
Has QyHKIMOHAJbHAsT (OpMa MOJIEIN KOPOHBI, KaK
IMOKa3aHO BBIIIEC, BIUACT TOJIBKO Ha BCIINYHUHY C.
Oxka3sbIBaeTcsi, pacCMOTPEHHBIC MOJIEI KOPOHBI ITPH-
BOJAT K CTPOTM BbIBOAAM OTHOCUTEIIBHO BO3MOXK-
HOCTH HaOJIFOJIEHHS 3aJINMOOBBIX BCILIECKOB. Jleio
B ToM, uTo paauyc Comrma B 109 pa3 Gosbine pan-
nyca 3emun. YToOBI JTyd momagan Ha 3eMiIio, rmapa-
METp a JAOJKeH ObITh BechMa Maj. CieaoBaTensHo,
B PaMKaX pacCMOTPEHHBIX MOJENEH AIEKTPOHHOMI
TUIOTHOCTH COJTHEYHOW KOPOHBI PETHCTPAITHS 32JTHM-
OOBBIX BCIUIECKOB Ha3EMHBIMH HHCTPYMCHTAMU BPA
71 BO3MOXHA. TeM He MeHee OHHM HaOIIoHaroTcs,
a 3HAYMT, JJI1 aHaju3a 3aIMMOOBBIX COOBITHII HEOO-
XOJUMO HCIIOJI30BaTh APYTUe MPEJACTABICHHUS O
CBOICTBaX COJIHEYHOU KOPOHBI.

3. PacnpocTpaHeHne paavou3TydeHus
B JJUIMNTHYECKOH MOJEIN KOPOHBI

Crnenyromryro BO3MOXHOCTb, KOTOPYIO ClIeAyeT Ipo-
BEPHUTH — 3TO OTKA3aThCsI OT MPEICTABICHUS O ce-
pUYECKON CHMMETPHH JJIEKTPOHHON KOHIICHTPaluu
B kopoHe CounHia. bosnee peanuctuyeckas MoJielb
KOPOHBI MMEET JJUIMIICOMAHYI0 dopmy [16, 17].
B sToM ciiyuae aHanmuTHUECKOE IPEICTAaBICHHE, Pac-
CMOTpEHHOE BBHIIIIE, YK€ He IpUMeHuMo. [l aHa-
JM3a JUTMIITHYECKON MO KOPOHBI MOXKHO HC-
MOJIP30BATh KYCOYHO-TMHEHHYIO anmpoKCHUMAIIIIO
JIaJIKOM TPAEKTOpHUU JIy4ya, B KOTOPO KOpOHA pas3-
OuBaeTcs Ha CJIOH, a HallpaBJeHHNEe MPEIOMIIEHHOTO
Jy4da HaxoauTcs u3 3akoHa Cremmyca. MimMeHHO
TaKOH TOJX0]1 OB YCIIEITHO anpoOupoBaH B pabo-
Te [8], 1 B HEl )K€ MOKHO 03HAKOMHUTHCS CO BCEMU
MOAPOOHOCTAMH AaHHOTO anroputMma. Mcmomb3ys
MOAXOASIIEee BEIPAKEHUE JIJIS AIEKTPOHHON KOHIICH-
Tpaluu IUIa3Mbl B TaKOM MOAeNr KOpOHBI (Hampu-
Mep, mpuBeaeHHoe B [18]), ymaercs mar 3a marom
MTOCTPOUTH JIBIKEHUE JTyda B HEW MPH pa3HBIX Ha-
YaJbHBIX YCIOBUAX (TaKUX KaK 4acToTa Pauou3-
JIy4eHUsI ¥ HallpaBJIeHHE BX0/1a Ty4a B KOPOHY B Tpex
M3MEpEeHnAx). Pe3ynpTarsl YUCIEHHOTO MOAETUPO-
BaHUS TPACKTOPHUH JIy4ell MpeICTaBIeHbI Ha pUc. 3.
OCHOBHOM BBIBOJI, BRITEKAIOIIUN U3 TAKOTO aHATIN3A,
OJIM30K K BBIBOAAM Mpenbiaylero pasnena. Jlyd ot-
pakaeTcs OT IUTa3MEHHOTO YPOBHSI, €CJTH OH ITEPBOHA-
YalbHO HarpasJieH K neHTpy ColHIIa, BOKPYT KOTOPO-
r0 HaXOMUTCS JIUIMNTHYECKas 1o ¢opMe KOpoHa.

Puc. 3. OtpaxkeHue nydeil B SJUIUIITHYECKOI MOJIEITH KOPOHBI.
B xagecTBe IpUMEpa MOoKa3aHbl JIy4IHU, KOTOPBIC BXOAAT B KOPO-
HY N0l Pa3HBIMH yIJIaMH U3 OfHOU Touku. OMH JIyd HaIllpaB-
JICH K HEHTPY JUIUIICOMA, a Ipyroi — noj HakinoHoM. Eciu
Jyd M3HAYaIBGHO HE HANpaBJIeH K ICHTPY JIIHMIICOUIA, TO
OH UCKPUBJIAETCA, HC 10X0 10 YPOBHA IIa3MEHHOM YaCTOTHI,
U OTPakaeTcs B IPOTUBONOIIOKHYIO CTOPOHY. DIUTUIICOU] T10-
Ka3bIBAaeT MOBEPXHOCTH B COJHEYHOHW KOpOHE, Il COOT-
BETCTBYIOIIAs IU1a3MeHHas yactora paBHa 20 MI'n. LienTps
CoIHIa 1 2JUTIICONIA COBIAIAOT, HO pa3Mepbl COJHIIA MCHBIIIE
(ue moxkazansl). IIo ocAM OTIIOKEHO PACCTOSHUE B pajuy-
cax Comniia

B ocranpHBIX ciaydasx OTpa)KeHHWE MPOMCXOIUT
BBIIIIE, @ 3HAYUT, PETUCTPALS 32 TMMOOBBIX BCIIIIEC-
KOB B 3TOI MOZIEIM KOPOHBI HA3€MHBIMH HHCTPYMEH-
TaMu ToKe mpobOiemaTnyHa. K 3ToMy HyXHO J0-
0aBUTb, YTO Ja)xke B clIydyae TPEXMEPHOM Mozenu
ANIEKTPOHHOMN KOHIIEHTPAIIMY C HECUMMETPUYHO CIia-
naromeil pyHkuueit (¢ 0onee cI0XKHOM MOBEPXHOC-
TBIO, 4eM cepuuecKasi Wi UIMITHYECKAsT MOJie-
JIM) C paccTOsTHUEM OT POTOChEpHI B pPa3HBIX HAIPAB-
JICHUSIX COJIHEYHOW KOPOHBI 3aTMMOOBBIE BCILIECKH
BCE PaBHO OKa3bIBAIOTCS HEJOCTYITHBIMH JJISl HA3eM-
HBIX PaAN0ACTPOHOMUYECKHUX HAOIIOACHUH.
CrnenyeT OTMETHTH, YTO HAa OCHOBAaHHMH HAOIIO-
JCHUH MOXKHO CHeJaTh BBIBOJ, YTO CTPYKTypa pe-
aNbHOM COJHEYHOH KOPOHBI BeChbMa OUHAMHYHAS
BO BPEMEHU U B npocTpaHcTBe. OHA OYEHb CUIIBHO
3aBHCHT OT COCTOSIHHMSI aKTUBHOCTH COJHILIA U TeX
MPOLECCOB, KOTOPbIE Ha HEM MPOUCXOIAT (BCIIBILI-
ku, KBM u ap.). Ux Bo3aelicTBrE Ha 3JEKTPOHHOE
cofepkanue (dMEKTPOHHYIO IJIOTHOCTH) KOPOHBI
Becomoe. IloaTomMy B ciegyromeM pasaeie Mbl
norpodyeM yuects Biussnue KBM Ha addekTsi pac-
MpPOCTpaHEeHHs PaAUOU3ITYUSHHs B COTHEUHOM KO-
pOHE IPUMEHHUTENBHO K 3AIMMOOBBIM HCTOUHHUKAM
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BeIieckoB. [loueMy MBI ynensieM ocoboe BHUMa-
HHE B aHAJIHW3¢ JaHHOTO Bompoca uMeHHo KBM?
Bo-nepBrix, HaOmoneHus 3aTUMOOBBIX BCIUIECKOB
17-19 Asrycra 2012 1. conpoBOXIaJIMCh MHOTOUHC-
nenabiMu KBM. Bo-Bropeix, cam KBM ob6nanaer
BeCbMa MHTEPECHBIMU CBOWCTBAMH, a UIMEHHO, OH
MIOPOKAAET BHYTPHU ceOsl MOJOCTH C MOHMKEHHOU
3NEKTPOHHOM IIOTHOCTHIO [ 19], KOTOpBIE MOTYT CpaB-
HUTEIBHO 100 CYIIECTBOBAaTh BO BpPEMs ABHIKE-
Huss KBM B connednoil kopone. Ecnmu KBM ciy-
yaioTcsa BOJM3M auMOa, TO depe3 Takue MOJIOCTH
C HU3KOH 3JIEKTPOHHOM IIOTHOCTBEO 3Ty IEeHHE BCILIEC-
KOB OT 3aJIMMOOBBIX UCTOUHUKOB MOYXKET IIEpEeHAIPaB-
JSITHCSL B CTOPOHY HaOromaTens Ha 3emiie.

4. KBM u ux BO3MOXKHOE€ BJIMSIHHE
HA pacnpoCcTpaHeHHe PaJaHOBOJIH
B COJIHEYHO KOpOHe

CHaugana oOpatuM BHHIMaHHe Ha OCOOEHHOCTH COJI-
HEYHBIX COOBITUMN, KOTOPBIE COMTPOBOXKIAIN BCILICC-
KH C BBICOKOYAaCTOTHOM oTceukoil. Habmomapmasics
17-19 aBrycra 2012 r. comHeuHast aKTUBHOCTh ObLIa
CBsI3aHa B OCHOBHOM C 3apO>KJI€HHEM HOBOM I'pyTIITbI
conHeuHbIX msiteH NOAA 11548 Ha o6paTHO# cTOpo-
He coyiHeyHoro Jumba. Ux ynanocwr Habiomarh
¢ oMoIe0 Kocmudaeckoro ammapara STEREO, ko-
TOPBIN HAXOMWJICS B MOIXOJAIIEM MECTe Ha opOuTe
3emun, HO BAanu OT Hee. [Ipu aToM mosBIsIack BO3-
MOXKHOCTh BECTH HaOIoeHus1 coObiTrii Ha ColHIle
10J] UHBIM YIJIOM, YeM HaONIOJeHUS ¢ 3eMJIH.
B sto ke Bpems apyroit cnytHuk GOES peruct-
pUpOBaJ BCIBIIIKA B PEHTTEHOBCKOM JHAaNa3oHe
(puc. 4). MOXXHO BUIETH, UTO 3TO OBLIA TUTEILHAS
cepus, CIEAYIOUMX APYT 3a IPyroM BCHBIIIEK KJlac-
ca C u M, xotopasi conpoBOKAalack MHOKXECTBOM
KBM, npoucxoauBmux BOIM3M TMMOa U CBI3aHHBIX
¢ aktuBHOU 00nactei0 NOAA11548 (cm. Tabm. 1).
Haubonbiiee konnyectBo Benbiek, KBM u Bemiec-
KOB C OTceukod HaOmomanock 18 aBrycra 2012 .
Yto Kacaercs OTAeabHOro coobiTus 3 mons 2011 .,
OMMCAHHOTO B [3], TO €ro TOXKE YIAI0Ch CBSI3aTh C aK-
THUBHOCTBIO 3a1nMO0BO# rpymiisl ateH NOAA1222,
KoTopast cornpoBoxkaiach KBM.

Kak m3BectHO [20], 37€KTpOHHAS TIOTHOCTH B
KBM — HeomHOpOgHAS, ¢ H3MEHSIOIIMMCS Ha MHOTO
MOPSIJIKOB 3HAUCHUEM, (DYHKIIHSI PACCTOSIHUS B KOPO-
He oT potocheprr Connua (niu, nHa4e TOBOPsL, PYHK-
uus Bpemenn). B teaenne KBM B comHednyto ko-
pony BbIGpackiBaeTcs mpuMepno 10" +10' r

[TnoTHOCTH
MomHOCTH, BT/M

—— GOES150.05-04 M
———GOES150.1-08 um

.
WA A

!
h
]

Bpema UT

10 : :
00:00 12:00 00:00 12:00 00:00

Puc. 4. II10THOCTb MOIIHOCTH PEHTI€HOBCKOTO M3JIy4YeHUS,
3apeructpupoBaHHoro 17-19 asrycra 2012 r. cnmyTHHKOM
GOES-15 B nmama3oHax MSTKOTO M JK€CTKOTO pEeHTreHa
(http://www.swpc.noaa.gov/) ¢ miarom 1 mus. ConHeuHas ax-
TUBHOCTb COIIPOBOXK/AJach CICIYIOUMMHU JIPYT 33 IPYromM
BCTbIIKaMu kiaccoB Cu M

Tabnuya 1. Bpemena perncrpanun KBM 18 aBrycra 2012 .
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 T aJ10, APKOC U3BECPIKCHUE
YacTtuuHoe T aJ10, Y3KO€ U3BCPIKCHUE

V3koe U3BEPIKECHUEC

Cnaboe n3BepxeHue

V3Kkoe u3BepKeHue

YacTuaHoe TraJio, y3K0o€ U3BEPKEHUEC

SIpxoe y3Koe U3BepKEeHHe

BemecTBa. Ctpykrypa KBM xopoio BugHa Ha M300-
PaXCHUAX, IMOTYYECHHBIX C TOMOIIBIO0 KOCMHUYECKOTO
nnctpymenta LASCO (puc. 5). I[InoTHOCTS 151a3MBI
B KBM pacnpeznenena oueHb HEpaBHOMEPHO: B JIH-
JTUPYIOIIEM SIPKOM Kpae OHa BBIIIE, 2 B TEMHOM TeJle
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Puc. 5. DBomonust Bo BpemeHu oxHoro u3 KBM 18 aBrycra 2012 r. OH uMeeT sIpKuil TMAUPYIOMINI Kpal ¢ TOBBIIICHHOW IIOTHO-
CTBIO H CIIETYIOIIee 32 HUM TEMHOE TeJIO C IIOHIKEHHOI IToTHOCTEI0. [1o Mepe ynanernus stroro KBM ot doTtocheps! mosiBisieTcst

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

33 HUM CYIIECTBEHHO MEHbIIIE. II0CKONbKY CKOPOCTD
pagualMOHHBIX TOTEPE NPONOPIMOHATIBHA KBAAPATy
JIIEKTPOHHOW KOHIIEHTpanuy, InotHoCTh KBM 5y,
HEMOCPEICTBEHHO OINpENENAeTCs U3 HabIronaeMon
sipkocTHOM Temneparypsl KBM [20]

T, ~ 0-27:1/2 _2n12<BML7

rae L — nuneiinele pasmepsl KBM, T, — anekrpos-
Has TeMmIepaTrypa OKpyxaromei miasmel. Cregyer
OTMETHTb, YTO SIPKOCTHAs TEMIIEpaTypa CIIOKOMHOTO
CornHIla 3aMETHO MEHbIIIE IPKOCTHOM TeMIepaTypbl
nuaupyromero kpas KBM.

PaccMoTpuM pacnpocTpaHeHue paaron3TyyeHs
COJIHEYHBIX BCIUIECKOB B MPUCYTCTBHUU IOJOCTH,
MMEIOIIEH MOHMKEHHYIO 2JIEKTPOHHYIO TUIOTHOCTh
10 CPaBHEHUIO C OKPYKAIOIIEH MIIa3MOi B KOPOHE,
BO3HUKHOBEHHE KOTOpoil cBsizano ¢ KBM. B kaue-
CTBE MOJEIH TJIOTHOCTHU OKPY’KAroIIeH MJa3Mbl
MOKHO MCIIOJIb30BaTh, Hanpumep, Gopmyny Hero-
KHpKa, YIOMSHYTYIO BBILIE, XOTA 3TO HE NMPUHLHU-
nranbHO. Bo3bMeM N1 onmucaHus MIOTHOCTHU ca-
MOH TOJIOCTH Ty € CaMyl0 MOJENb, 4TO U I
OKpY>KarollleH mia3Mbl, HO ¢ IWIOTHOCTHIO B 10 pa3
Menbiiei. [lyctp ¢opma monoctu Oymer B BUAE
CEKTOpa KOIblla, BHYTPEHHUN pagnyc KOTOPOTO
paBen 2.15 a Buemnuii — 3.4 paamycos CoiHIIa.
LenTp BoOOpakaeMoTo Kosblia COBIAAAET C ICH-
TpoM nuMba (okpyxxkHoctr) Conaia. CEKTop KOJb-
11a OXBATBIBAET yroj oT 5° mo 70°. g mpocToThl
aHaJu3a CYMTAJIOCh, YTO HA €r0 TPaHUIax 3Haye-
HUS DIIEKTPOHHON KOHIIEHTPAUHU PE3KO MEHSIOTCS,
HO 3TO YCJIOBHE HEOO3aTENBHO U MOXKET OBITh MTPH
HeoOX0MMOCTH U3MEHEeHO. Terneps HanpaBuM JIyd
B JaHHYIO MOJIOCTb U OTCIIEIUM €r0o IBHKEHHE B
COJIHEYHOU KOPOHE, UCIONIb3Ys KYyCOUHO-TMHENHYIO

alMpoKCUMaLMIO TPAEKTOPUU Jyda, IMOAYHHSIO-
mrytocst 3akony CHemmmyca. Pe3ynsrarsl uncieH-
HOTO MOJEIUPOBAaHUS NPEACTABICHBI Ha puc. 6.
Jnst cpaBHEHHsI pacCMOTpEHBI JBa ciydas — 0e3
MOJIOCTHU U TIPH HaIu4uu nojoctu. Kak MoxHO BU-
JIeTh U3 PUCYHKA, OHU KapJUHAIHHO OTIUYAIOTCS
Ipyr ot apyra. Kak yxe ormedanocs Bbllle, aHa-
JIU3 MOJENH C MOHOTOHHO CHaJaoueil 3JeKTPOH-
HOU KOHIIEHTpALMel MOKa3bIBAET, UTO B 3TOM CIIy-
Yyae MPOUCXOIUT OTPaKEHUE M3ITyUeHHUs 3aTUMO0-
BBIX BCIJIECKOB B CTOPOHY OT 3€MJIH, B TO BpeMs
KaK IOSIBJICHHE MIOJIOCTH HA IIyTH Jy4a UTPaeT poJib
CBOET0 pojia KaHaja, 10 KOTOpOMY JIyd TomnajaeT Ha
Ha3eMHBbIE PaIN0ACTPOHOMHUYECKNE HHCTPYMEHTHI.
B 5T0#1 CBSI3U IONE3HO YIOMSHYTh HENABHIOK WH-
TepecHyI0 cTaThio [21], aBTOpBI KOTOpPOW CO00-
LIA0T O TOM, YTO OHH JOOMINCH PACIPOCTPAHEHUS
paguocuryana u3 ANAckd B AHTapKTHYy ¢ MUHU-
MaJbHBIMH MOTEPAMH 4Yepe3 MOHOC(HEPHBIH BOJI-
HoBOJ. Ero aktuBanmms nocturanach ¢ IMOMOIIBIO
nonocgepHoro HarpesHoro creHna HAARP. Moxuo
MIPEANOIOKUTE, YTO HEUTO IOXO0XKEE MPOUCXOIUT
B cllydae 3a1MMOOBBIX BCILIECKOB. B aToM ciyuae
KBM ¢opmupyer cBoero poja “KOpOHaIbHBIN”
BOJTHOBOJ (13 TTOJIOCTH C TOHM)KEHHOU TUIOTHOCTHIO),
10 KOTOPOMY CHTHaJ JIOCTaBIsA€TCS B TOUKY, IJe
YKa3aHHbIE BCIUIECKH YIAETCSl 3aperHCTPUPOBAThH
Ha3eMHBIMH cpefcTBaMu. CieyeT OTMETUTh, 9TO
KBM - 3T0 u3MeHsonieecss BO BpeMeHH 00paso-
BaHUE, NpU OOJBIIOM KOJHMYECTBE COJHEYHBIX
BCIIECKOB, BO3HUKAIONIMX HA 00paTrHO#l cTopoHe
Connia (110 OTHOIICHHIO K HAOJIOAATEN0 Ha 3eM-
Jie), 4acTh M3 HHUX MOXXET IEepEeHaNpaBIIsTLCS ye-
pe3 Takoil BONIHOBOZ B cTOpoHY 3emiu. Bechma
BEPOSTHO, YTO 3aJTMMOOBBIE BCIIECKH — 3TO OOBIU-
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Puc. 6. MonennpoBaHUe pacpOCTPaHEHUs JIydyel B OTCYyT-
cTBue (a) 1 pu HaNW4IuH (0) MOJIOCTH C HU3KOW IITIOTHOCTHIO
(u3-3a KBM) Ha jry4e 3peHust JUIsi MCTOYHUKOB 3aTMMOOBBIX
BcIuteckoB. B nenTpe kpyr cumBoiusupyet Conaue. Okpyx-
HOCTSIMH OTMEUEHHI IJIa3MeHHbIe ypoBHH OT 15 10 30 MI'nt
¢ maroM 2 MI'u. HITpuXmyHKTUPHBIMHU TUHUSIMH [TOKa3aHbI
Jy4H, CTPEIIKON — HaIllpaBJICHUE IBU)KEHUS NICTOUYHHUKA U3ITY-
YeHUSs, MyHKTHPHBIMH JINHUSIMH — KacaTeJIbHBIE, TPOBEICHHEIC
U3 TOUEK U3Ty4EHHs K COOTBETCTBYIOIIUM INIa3MEHHBIM YPOB-
HSIM, HalpaBJICHHbIE B CTOPOHY 3emiu. biaronaps cymecTso-
BaHUIO MOJIOCTH JIyYH MOTYT JOCTUTHYTH 3eMIIN

Hble Bciuiecku III Tuna, MCTOYHMKAMU KOTOPBIX
SIBJISIIOTCA DJIEKTPOHHBIE MYyYKH, ABMUXKYIIHUECA CO
CKOPOCTBIO ¢/3, THme ¢ — CKOpOCTh CBETa. JTO
BIOJIHE OKUAaeMO, TOCKOJIbKY BeruieckH I1I Tuma —

camast 6obIIast 0 YNCICHHOCTH MOMYISALHNS CPEAn
Ha0II0aeMbIX BCIUIECKOB. YUYHUTBHIBasg CKOPOCTH
WX UCTOYHUKOB, BEPOATHOCTD MTONAJaHUs B “KOPO-
HaJTBHBIA BOJTHOBOJ BcrieckoB Il Ttuma cymie-
CTBEHHO BBIIIE, YEM ISl IPYTUX TUIIOB COTHEYHBIX
BcIieckoB. OTMETHM TaKKe, UTO OTPaXKarolas 1mo-
BEPXHOCTH TAKOT'O BOJIHOBOZAA MOXKET OBITh I0BOJIb-
HO Tpou3BoJbHOU popmel. UTo KacaeTcst Mopoio-
IMYECKUX 0COOEHHOCTEH 3a1MMOOBBIX BCIIJIECKOB
Ha TUHAMHUYECKOM CIEKTpPE PErHCTpalUid, OHU He
Bcerga HanmoMuHaroT Beriecku III tuma. [eno B
ToM, yTo nosoctu B KBM uMeroT HeperynsapHyo
CTPYKTYpY (cM. puc. 5). DTO IpUBOJUT HE TOJBKO
K pedpakuy paguou3IydeHHs B HUX, HO U K pALY
OpYTUX SIBICHUU (IudpaKkIuu, MHOTOKPAaTHBIM
OTpPaXEHHUSIM, paccesHuo u mp.). OHU MOTYT
M0-pa3HoOMY ce0sl MPOSBUTH Ha Pa3IMYHBIX 4acTO-
Tax (BpICOTax KOpPOHBI). Bce 310 MoXkeT mpUBOIUTH
K MCKa)K€HUIO AMHAMUYECKOIO CIEKTpa 3a1uMO0-
BBIX BCIUIECKOB, K 3aIep’KKe OTJAEIbHBIX UX YacTeil
(c BIMSHUEM Ha CKOPOCTH YacTOTHOTO npeida Ta-
KOTO BCIUIECKA), TIOSBJICHHUIO Y BCTJIECKOB JIOTIONHHU-
TEJIbHOW HEOOBIYHOW TOHKOM CTPYKTYpHI. [lo3Tomy
HEyAUBUTEIBHO, YTO B CTaThe [4] 3apeructpupo-
BaHHBIM 3aJTUMOOBBIM BCIUIECK ITOJIyYMJI HAa3BaHHE
“ryceHuna’” u3-3a €ro BHELIHETO BU/Ia HA JUHAMU-
YECKOM CIIEKTPE COJHEYHOIO PajnOU3IydCHHUS.

5. BoiBoapbl

B paboTe ycTaHOBIEHO CyIIECTBEHHOE BIUSAHUE d(]-
(eKTOB pacpoCTpaHEHHs pAAHOU3TYUECHHS B COJI-
HEYHOU KOPOHE Ha pe3yNbTaThl HHTEPIPETALUU COTI-
HEYHBIX BCIUIECKOB, HCTOUHUKU KOTOPBIX BO3HHUKA-
10T B 3aIMMO0BO# 00sacTu CosTHIIa IO OTHOIIEHUIO
K HazeMHOMY HaOmrofarento. /leTanbHbI aHamU3
TpaeKTOpHii Jiyua B chepuuecKu CUMMETPUYHBIX
U JUTMITHYECKUX MOJEIAX IEKTPOHHON KOHLIEHT-
panuy COJTHEYHON KOPOHBI OKA3bIBAET, YTO M3IIY-
YeHHE 3aJIMMOOBBIX BCIIJIECKOB OTPA)KaeTcs KOPO-
HOH He B cTopoHy 3emutn. ClieIoBaTeNbHO, B dTUX
ClIly4asiX OHH HE MOTYT OBITh 3aperUCTPUPOBAHBI
Ha3eMHBIMH PAaJUOACTPOHOMHUYECKHUMH HHCTPY-
MeHTaMH. B HacTosieil pabore oTMeueHa BakHAs
posns KBM, KOTOpyI0 OHHM UTparOT B IpOLIECCE pac-
MIPOCTpaHEHHUS 3aTUMOOBBIX BetuieckoB. Eciim KBM
BO3HHKAIOT BONMM3M ITUMOa M paguou3ITydeHHe 3a-
JIUMOOBBIX MCTOYHHKOB HalpaBJICHO B CTOPOHY
MIOJIOCTH C TOHM>KEHHOM 3J1€KTPOHHOM MIIOTHOCTHIO
B KBM, uepe3 HuX usiyueHue 3aJUMOOBBIX HC-
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TOYHHMKOB MOXKET AOCTUTHYTHh 3emiu. Takoe npen-
CTaBJICHUE O IPUYMHAX 00HAPYKEHUS 3ATMMOOBBIX
BCIJIECKOB Ha3eMHBIMU MHCTPYMEHTAMH OTKPBI-
BAa€T BO3MOJKHOCTH [UJISl IMarHOCTUKU IUIa3MblI B
camux KBM, ecnu paccmaTpuBaTh 3amuMOOBBIE
BCIJIECKH B KQYECTBE 30HANPYIIUX CUTHAJIOB.

ABrop Omarogapen Tumkosiry B. I1. 3a mone3nsie
3aMeuyaHus M0 yIY4YIICHHIO KadecTBa MpeicTaBIe-
HUS pe3y/IbTaTOB HAacTosINel padoTel. OTAenbHAsS
0J1aroJapHOCTh KOMaHAaM 00CCIeUSHHsI KOCMHYEC-
kux muccuii GOES, SOHO u STEREO 3a cBo6o-
HBII JOCTYII K TaHHBIM HaOmoneHui. Pabora Obiia
BBIMOJIHEHA ITPH YaCTUYHOM nojepikke LleneBoii kom-
riekcHoi nporpammsl HAH YikpanHb! HaydHBIX KOC-
mudeckux uccaenopanuii 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 E®EKTIB [TOHIMPEHHS PA IIOXBUJIb
Y COHSYHIV KOPOHI JJ151 IHTEPIIPETALII
3AJIIMBOBUX CIIJIECKIB

IIpeomem i mema pobomu: J10CTiIKy€THCS OMUPEHHS patio-
BUIIPOMIHIOBaHHS COHSYHUX CIUIECKIB y COHSUHII KOPOHI, JDKe-
pena sIKMX 3HaXOAAThCs Ha 3BOPOTHOMY Oorti COHIIS BITHOCHO
crioctepirada Ha 3eMti.

Memoou ma memoodonozisi pobomu. 3 BAKOPUCTAHHSIM KyCOd-
HO-JTIHIIHOT anpoKCcCUMAIlii TPAEKTOPIT MPOMEHS B Pi3HUX MO/Ie-

JSIX eJIEeKTPOHHOI KOHILEHTpAIii KOPOHU OI[IHIOETHCS BILIUB
TaKHX MoJIeseil Ha e(heKTH MOLIMPEHHS Pa{lOBUIIPOMIHIOBaHHS
3 3a1iMO0BO# 00J1aCTi B HAOIMKEHHI T€OMETPUIHOIT OTITHKH.
Pezynomamu po6omu: Tloka3aHo, IO SKIIO B SIKOCTi Moje-
Ji COHAYHOI KOPOHU BUOPAaTH MOHOTOHHO CIAJaiovy 3aJeK-
HICTB €JICKTPOHHOI KOHIICHTpANil I1a3MU 3 BiICTaHHIO Bi (oTo-
ctepu, To paTiOBUIIPOMIHIOBAHHS 3aTIMOOBUX JPKEPEN Y TaKii
KOPOHi He MOXe OyTH 3apeecTpOBaHO HA3EMHUMU PaIioacTpo-
HOMIYHHMMH IHCTpYMEHTaMH B CHIIy HOT0 BiIOUTTSI B CTOPOHY
Biz 3emii.

Bucnosok: TIponOHY€eThCs OSICHEHHSI MOYKIIMBOCTI HA3EMHHUX
CIIOCTEPEKEHB 3aTIMOOBHX CIUIECKIB 32 PaXYHOK BIUIUBY BUKHJIB
KOPOHAJIFHOT MacH 3 aKTHBHUX 00J1acTel IOOIN3Y COHSIHOTO
nimM6a, 10 TOPOIKYIOTh TIOPOKHUHH 31 3HU)KEHOIO SIIEKTPOH-
HOIO IIUJTBHICTIO.

Knrouosi cnosa: CoHle, BepXHs KOPOHA, IEKAMETPOBE pajiio-
BUITPOMiHIOBaHHs1, PO3NOILJI €IEKTPOHHOI Iy CTUHH, HEOTHOPI-
HO-IIapyBaTe CepelOBHILE
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