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I[TpencTaBIeHbl Pe3yabTaThl UCCIECIOBAHMI SMIUCCUOHHON KOPOHAIbHOM JuHun A = 5303 A (Fe XIV) 3a
nepuon 24-ro HUKJIA COTHEUYHOI akKTUBHOCTU. CIIeKTpalbHbIe JaHHbIC TTOJy4YeHbl HA BHE3aTMEHHOM KO-
poHorpacde cucrteMsbl JIno, yctanoBieHHOM Ha lopHoit actpoHomudeckoit craHuum TAO PAH (6mu3
. Kucnosonacka). B pesynbrare 00pad0oTKM BHE3aTMEHHBIX HAOIIOAEHUM co31aHa 0a3a JTaHHBIX TPEX BUIOB
€XEJHEBHBIX KOPOHAIILHBIX KAPT C PACIPEAEIEHUEM 110 BEICOTE 4 OT 1 Ry 10 1.38 R (R, — pammyc ConHua)
3HAYEHUII UHTEHCUBHOCTY 3€JeHOI JIMHUU (5303). BBISIBIEHBI M OTOXI€CTBIEHBI HEKOTOPbIE HEOIHOPOI-
HOCTH BIOJb IMHUU A = 5303 A, KoTOpbIe CBSI3aHBI C KOH(UIYpaLueil MAarHUTHBIX 1os1eii B KopoHe CoJTH-
11a HaJl aKTUBHBIMU 00J1acTsiMU. [TpoBeneHbl BHIYMCICHUS TTPOTSISKEHHOCTH 3€JICHOM JIMHWUM OT MO3UIIMOH -
Horo yria ConHua. [TokazaHo, 4To BpeMeHHOE pacIpeeieHUe MTPOTSKEHHOCTH IMHUM B TIOJIIPHBIX 00-
JIaCTSIX MMeeT JBa MaKCHUMyMa, KOTOpbIC COBIIQJAalOT C MOMEHTAMU IIePEITOJIOCOBKM IIOJSIPHOTO
MarHuTHoro 10151 Ha CoitHile. MakcuMasbHbIe 3HAYEHUS CpenHeil TPOTSKEHHOCTH KOPOHAIBHOM JIMHUN
1o Bcemy JIUMOy nipuxoasitcs Ha 2012—2014 rr. s pa3Hbix (a3 (ist BeTBU MoabeMa, B IIeprUoI MaKCUMY -
Ma, JUTSI BETBY CTaia ¥ MUHUMYyMa COJTHEYHOM aKTUBHOCTH ) JAHHOTO COJTHEYHOTO ITUKJIA U 1T pa3HBIX 00-
sacteit akTuBHOCTU COJTHIIA TTOCTPOEHBI, U UCCIIeIOBAaHbl 3aBUCHMOCTU U3MEHEHHSI C BBICOTOM 3HAYEHUit
I5303. IIpencraBieHsl ypaBHEHMSI PETPECCHHU STHX aAMMPOKCUMUPYIOLINX KpUBBIX. U3MeHeHNne /533 ¢ BBICO-
TOM IS MOJISIPHBIX 00JIacTeli ¢ HAaUOOJIbIIIei BEPOSITHOCTBIO OIpeaeIsieTcs JorapudMuueckoit hyHKIUe,
a arnMmpoOKCUMHUPYIOIIe KPUBBIE TPEHIA IS OCTAIBHBIX IITMPOTHBIX 30H OMPENEISIOTCS CTEIIEHHOMN (hyHK-
LMEN TPETHETO MOopsIAKa.
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BBEAEHWE

Ilpupona nana HaM BO3MOXHOCTb HaOJIOAATh
BITEUATIIIIONIEE ACTPOHOMUYECKOE COOBITUE — COJI-
HEYHYIO KOPOHY, BCIIBIXMBAIOILYIO BO BpeMsl TIOJIHO-
ro 3atMeHust ConHua. HayyHoe mM3ydyeHue crieKTpa
KopoHbI COJIHIIa HAYaJIOCh C COJIHEYHOIO 3aTMEHUS
7.VII1.1869, xorna Ha (pOHEe HEMPEPBIBHOTO CIIEKTPa
ConHua BIiepBble HAOMIONAIM SIPKO-3EJIeHYIO JIU-
Huto. [lepBble HaydHBIE WCCIAECOOBAHUS COJTHEYHOI
KOPOHBI ITPOBOAMJIMCH BO BpeMsI pEIKMX ITOJTHBIX 3a-
t™eHuii CoyiHia. BriepBble HaOII04aIM COJTHEUHYIO
KOpOHY BHe 3aTMeHus B 1931 r. Ha obcepBaTopum
IMux-gro-Mugu (Cep, ®@panuusi, ¢gp. Observatoire
du Pic du Midi), 6maromapst n3oopeTeHuo ppaHIly3-
ckum actpoHomoMm b. JIno (¢p. Bernard Lyot) xopo-
Horpada [1]. IIBeackuit actponoM b. DnjeH (awen.
B. Edlen) B 1941 r. nokazay NpUHAIEKHOCTb 3eJICHOI
3aMpeLeHHON CIIeKTPpaIbHOI iUl A = 5303 A, ko-
TOpas ObLTa OTKPHITA ellle B 1869 T., K BLICOKOMOHHU-

30BaHHOMY atoMy xkene3a — Fe XIV [2], roe moTeH-
muan uoHmsauuu 355 3B. Ilociae 3TMX OTKpPBITUIA
BO3HMKJIa BCEMHUPHAasl CETb KOPOHAJIbHBIX CTAaHLIMIA,
HavaJuCh HEIpepbiBHBIE BHE3aTMEHHbIC HaOJIOAC-
Hus KopoHsl CoyHua: B IlIBeiiapum — Arosa [3], Bo
®panuun — Pic du Midi (ITuk-gro-Mumm), B Ano-
Huu — Norikura (Hopukypa), B8 CIHA (tutat Hbio-
Mexkcuko) — Sacramento Peak (Cakpamenro [1uk), B
CCCP — T'AC TAO PAH [4], B YexocimoBakuu —
Lomnickystit (JlJomauuku Ltur) u ap. JTuaus A =
= 5303 A omHa M3 caMbIX SIPKUX U OTPaXaeT aKTUB-
HOCTb Ha BceX (pa3ax COTHEYHOTO LIMKJIA, U TIO3TOMY
ee HaOmoneHrs1 ObUIYM BKJIIOUEHBI BO BCe HaOJIIOna-
TeJIbHbIE IIPOrpPaMMBbl MEXIyHApPOOHBIX KOPOHAJIb-
HBIX CTaHIUI. Bo BpeMs1 mMOJIHBIX COJTHEUHBIX 3aTME-
HUI TOCTYITHA MUCCJIEIOBAaHUIO KOPOHA Ha PacCTOsI-
HUAX 10 1R, a NpyU BHE3aTMEHHBIX HAOMIOACHUAX
SMUCCUOHHbIE JIMHUM HAOIIOOAIOTCS TOJBKO [0
0.5R; ot ium6a Connua [35].
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M3yyeHne cHeKTpalibHO KOPOHBI aKTyallbHO U
cerogHs. HaGmogeHre u M3ydyeHue COJIHEYHOM KO-
pOHBI — BaxkKHeiiIasi 3aja4a B COJIHEYHOU (pU3MKe.
IToHrMaHMe TpoLECcCOB, MPOUCXOASIINX B KOPOHE
CouHiia, TTO3BOJUT 00JIee TIYOOKO YSICHUTh 3aKOHO-
MEPHOCTHU COJIHEUHOiT akTuBHOCTU (CA) U ee BIUsI-
HUE Ha KOCMUYECKYIO IMOTOAy KaK II00AIbHO B COJI-
HEYHOIi CUCTeMe, TaK U B YACTHOCTH B OKOJIO3EMHOM
npocTtpaHcTBe. KMccilenoBaHe MHTEHCUBHOCTU 3a-
MpeIIeHHBIX KOPOHAIBHBIX JIMHUM PEACTABISIET CO-
0o0Ii OOMBIION MHTEepeC ST U3ydeHUs (pU3MUIECKUX
IpoieccoB, npoucxoasiux B atMocdepe CoiHIIA.
JaHHBIE SMUCCUOHHBIX KOPOHAJIBHBIX JIMHUM T103-
BOJISIIOT CYIUThb O paclipelelieHuU TeMrepaTypbl U
TYpOYJIEHTHOI CKOpOCTHU B KopoHe CoJiH1Ia, 0ToOpa-
KalOT SBOTIOIMIO MATHUTHBIX ITOJIE B aKTUBHBIX 00-
nactsax (AO) ComHia.

OcobeHHOCTU pacnpeneneHus Issy; BIOAb TUM0Oa
Ha ompeaeseHHoM BeicoTe (A1) ot hoTochepnl CoaH-
Ha (Hampumep, obcepBaTtopusi JlomHuuku ITut
(anea. Lomnicky Stit) npoBoauiia usmepeHust s;,; Ha
h = 60”, Cakpamento Iluxk — 4 = 141.8”, I1uk-nro-
Muau, Hopukypa u TAC TAO PAH — i = 40”) 3a
OoJIpllIME IIEPUOObI BPEMEHM PacCMaTpUBAJIMCh BO
MHoOTHUX pabotax [6—11]. BeraucneHus /55y; Ha Ipyrux
BBICOTaX BIOJIb JIMHUM HE BXOAWJIM B MUPOBYIO CETh
COJIHEUHBIX 00CepBaTOPUI U KOCMHUYECKUX aIlliapa-
ToB “Cnyx06a ConHiia”, mo3TOMy TaKMX HCCIeI0Ba-
HUI Topa3no MEHbIIEe, U OHM IMPOBOIWIMCH 32 HE-
OoJbliue nepruoabl BpeMeHu [12—15].

PaHee MbI ncciienoBaiv paguaabHOE pactpenese-
HUE KOPOHAJIBHOM auHum A = 5303 A Ha BeTBUM crniaga
23-ro mukiia CA [16]. 3a 2005 r. GbUTA MOIYYEHBI
KpUBBbIE MU3MEHEHUSI MWHTEHCUBHOCTU [sy); 3€JIEHOMN
JIMHUU Ha pa3HoO# BeIcoTe oT 1uMba CosHLa IS Mo~
JISPHBIX M HU3KOIIMPOTHBIX 0bJIacTeit. MBI Ipomo-
JKVUTH HaIlly paboTy JUIS 11eJTI0TO COJTHEYHOTO ITUKIIA.

Llens maHHOI pabOTHI — 3TO UCCIIEAOBAHIE U3ME-
HEHMs TapaMeTPOB KOPOHATIBHOM JTuHUH A = 5303 A
¢ BbICOTOM OT 1R, 10 1.38 R, Ha 60s1bI1IOM Habmona-
TeJIbHOM MaTepuare.

HABJIIOJATEJIbHBIN1 MATEPUAJT

Hnst maHHOW paboOThl MCMOJIb30BAJUCh CHEK-
TpaJIbHbIE TAHHBIE 3€JIEHOM KOPOHAILHOM JIMHUU A =
= 5303 A (Fe XIV) mosnyueHHble 3a mepuon 24-1o
ukJia CA Ha BHE3aTMEHHOM KopoHorpade CUCTeMbl
JIno TAC TTAO PAH [17]. B paccmatpuBaeMoOM nepu-
one (2009—2019) B cpeaHeM 3a roJl KOpOHAJILHBIX Ha-
omroneHuii 6010 180 mHei. st poTorpadupoBaHus
CIHEKTPa KOPOHBI MCIIOJb30BAUCH LIU(POBbIE Kame-
pel Canon EOS 450D u 600D. B pesynbrate o6pa-
OOTKM, B COOTBETCTBUU C MEXIYHAPOJHOI IpoTrpam-
Moii 1o “Ciy>x0e CoJiHIIa” , BBIYMCIISIIOT UHTEHCUB-
HOCTU KOPDOH&IbHBIX JUHUNA (Is303 U Ig34) B
aOCOJIIOTHBIX eauHULIaX (abc. e.), BbIpaXkeHHbIE B
MWJUJIMOHHBIX NIOJISIX DHEPIuU, 3akiiodalolleics B

KOCMHWYECKHE MCCITEJOBAHWA

TOM 61 Ne 2

VIHTepBajle IMMpHHOI 1 A HenmpepbIBHOTO crieKTpa
ueHTpa ConHua. [s53y; U ¢34 U3MEPSIIOTCS HA paccTo-
ssuum 40” (0.04R) ot dorocheprr Connua [18]. Ha
puc. 1 mpencTtaBieH BpeMEHHON psin 24-ro LuKJja
CHEKTPATBLHON KOPOHBI I53); (a0C. €1.) Mo 3TUM JaH-
HbIM. CriekTpajibHble HaOmoaeHus1 [opHoit acTpoHO-
mudeckoil cran TAO PAH mo3BosdIoT nenath Us-
MepeHust 33 BIOJIb TMHUM 10 BbICOTHI 6 (1.38 R).

MPEABAPUTEJbHbIN AHAJINU3
KOPOHAJIBHBIX CITEKTPOB

3a 11 ner 6bu10 1939 nHeit HabMONEHUIA 3€EHOM
CHEKTPaAILHOI KOPOHBI, a 00Ilee KOJIUUECTBO IOy~
YEHHBIX KOPOHAJIBHBIX KaapoB cocTaBmio 139608.
Ananm3 uudpoBeIX (poTorpaduit 3T0i KOPOHATBHON
JIMHUM TI0Ka3ajl, 4YTO OHa HMeeT HEOTHOPOMHYIO
CTPYKTYpYy BHoab quHum (puc. 2a). Han rpynmamu
MsITeH HabJIIoAaeTCsl HEpAaBHOMEPHOE MaieHUE SIpKO-
CTH 3€JICHOI JIMHUM C BBICOTOI, BIOJb JUHUU TPU-
CYTCTBYIOT SIDKME CTYCTKHW, YIUJIOTHEHUsI, KOTOpbIE,
MO-BUJIMMOMY, CBSI3aHbl C KOPOHAJIbHBIMU TETISIMU
[19]. Korma rpyrima msiTeH HaXoouTCcsl Ha JUMOe, To
[0 TEOMETPUUYECKHUM XapaKTepUCTUKaM KOPOHAaJb-
HBIX JJUHUN MOXHO PacCUUTAThb PACCTOSTHUE MEXIY
MEeTJISIMUA U UX BBICOTY B KAPTUHHOM TJIocKocTu. Ka-
YeCTBO pacyeTa KOHGpUIrypauuu nereib MarHUTHBIX
MoJieit 3aBUCUT OT IJIOCKOCTU HAOIIOIEHUST U pa3me-
pa akTUBHOIM 00J1aCTH, TaK KaK CIIEKTpaJbHbIE Kaapbl
JeyiatoTcs yepes 5° 1o mo3uiMoOHHOMY YTy, coriac-
HO MexayHaponHoi nporpamme “Ciryzk6a CoHia”
[17, 18]. Korma akTrBHas1 00J1acTh YXOAMUT OT JIMMOA
CosH1a, UYHTEHCUBHOCTb IMHUU YMEHBIIIAETCS C BbI-
COTOM 6€3 SIBHBIX CKAUKOB.

HeonHoponHOCTM BAOAL JUHUM MOTYT HaOJIIO-
Jnatbes v B Apyrom ciydae. [1pu uccienoBaHuu Kopo-
HaJIbHBIX CIIEKTPOB BBISIBJIEHO 00Jiee COTHU IHEH Ha-
OMoaeHUIi, Ha CIEKTpax KOTOPbIX OJHOBPEMEHHO
BUIHO KOPOHAIIBHYIO TMHUIO A = 5303 A 1 iuHum 13-
fyuenust tpuruteta Mg (A = 5167 A, A= 5173 A, A =
= 5184 A), Fe (\=5169 A, A= 5270 A), aTaxske npyrue,
ommanexainire xpomocdepHnie tuHun. M.H. ['HeBbI-
1LIEB TAKOE€ SIBJIEHME Ha3BaJl UMIYJIbCaMU KOPOHaJb-
HOIf aKTMBHOCTU. DTU UMITYJIbCbl KOPOHAIBLHOM aK-
TUBHOCTU COMPOBOXIAIOTCS 3PYNTHBHBIMU MPOTY-
OepaHIIaMU TaKUMM, KaK “ceplku’” (aHea. surges), B
KOTOPBIX HAOJIIOAAIOTCSl ObICTPbIe UBMEHEHUST U UH-
TEHCUBHOE JABUXEHME, OOJbIIIMHCTBO U3 HUX CBsI3a-
HbI CO BCIbIIIKaMu. [Jis1 mpuMepa Mbl MoKa3aiu Ta-
KON CIIeKTp M3JIy4YeHHUSI B HECKOJbKUX JIMHUSX 3a
30.X.2014 (puc. 20). 3a 6oJiee paHHMI TTIEPUOL, TAKOE
UMIYJIbCHOE CBEYEHHUE B JIMHUSAX ObLIO TIpeacTaBiie-
Ho B pat6ote [20], tae 3a 22-it unkia CA 3ahukcupo-
BaHO YeTbIpe TaKuX HabmoaeHus. Takue TpaH3UEeHT-
Hble coOBITUS Ha COJIHIIE peIKre U TPYIHOYJIOBH-
MbI€, OHU XapaKTepU3yITCs IUPOKUM TUANa30HOM
MPOCTPAHCTBEHHBIX U BPEMEHHbBIX MaclITaboB — OT
SPYINTUBHBIX MPOTYyOEpaHIIEB 10 MaclITabOB KOPO-
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Puc. 1. I3MeHeHEe UHTEHCUBHOCTU KOPOHAIBHOM JIMHUU A = 5303 A (Fe XIV) 3a 24-ii uuki CA. ToHKO# TMHUEH ITOKa3aHbI
eXeIHeBHbIE 3HaUeHUs [53(3 (abc. el1.) ycpenHeHHbIe IO BceMy JIMMOY, a TOJICTOM JTMHUE — UX CpeIHEeMECYHbIe 3HAUCHMS.

HaJIbHBIX BBIOpOcoB Macc (anea. Coronal Mass Ejec-
tion — CME).

METO/bI Y PE3YJIBTATbBl ObPABOTKH
3EJIEHOM KOPOHAJIBHOUM JIMHUUN

Kamanoeu excednegHuvix KOPOHANbHbIX Kapm

C nomomuisto maketa IDL6.1 (area. Interactive Da-
ta Language) Oblna co3maHa KOMIbIOTEpHasl Mpo-
rpamMma Jjisi oOpabOTKMU CHEKTPabHBIX KOPOHAJb-
HBIX JAHHBIX 3eJIeHOM JuHr A = 5303 A. Bbruuciie-
HUS I530; TPOBOJWIMCH OT TIUMOA, HAYWHAS C BBICOTHI
h =2" ucumarom 2.5” BIOJIb IMHUK 1O KOHIIA KaJapa.
BricoTa criekTpa Ha Kaapax B 3aBUCHUMOCTHU OT MO3U-
LIMOHHOTrO yria MeHsercsa ot 320" no 400”. Kanpsl ¢
HauMMEHbIIEH BBICOTOM CIIEKTpa OXBAThIBAIOT JIUIIb
noisipHble poThl ConHIa. B pesynbTaTe 06pabor-
KU BHE3aTMEHHBIX KOPOHAJIbHBIX HAOIIONeHUIA CO-
3maHa 6a3a MaHHBIX TpPeX BUIOB €XeTHEBHBIX KOPO-
HaJIBHBIX KapT ¢ [530; Ha BeIcOTe OT 1R o 1.32R;:

* KapTbl C HAHECEHHBIMU U30JIMHUSIMU 3HAaUeHU I
5303 Ha pa3Ho¥i BeicoTe oT 1uMba CosHua (puc. 3a);

* KapThl U3MEHEHUSI C BBICOTOI 3HAUEHU /555 B
BUJE rpamauuu ceporo (puc. 30);

* 3D-kapThl UTHTEHCUBHOCTH CIIEKTPaJIbHOI KO-
POHBI Ha OTIpeIeJICHHOM BHICOTE.

Ha sTux kaptax HaHeceHbl 3HaueHUsl /533 32 BCe

JIHU, KOTOpbIe HAOIIOOAINCH B JTAHHOM IOJIyoO0pOoTe
Comniia. i cpaBHeHUS TIpencTaBiieHbl 3D-KapThl

KOCMMWYECKHUE MCCIIEJOBAHUA

VHTEHCUBHOCTU CHEKTPAIBHON KOPOHBI Ha BBICOTE
h = 40" (puc. 3B).

Ha puc. 3 mokasaHbl mpuMepsl eXXeTHEBHBIX KO-
pOHAJIbHBIX KapT Ha BETBU MOAbEMa, B MAKCUMYyMeE U
Ha BeTBM cranma 24-ro nukia CA, rme 1momoOpaHbl
ITHY ¢ pa3HO¥ KOHPUTYpalnei CIeKTpaaTbHOM KOpO-
HbI. [IJ1s1 HAaIIIIHOCTU pa3HbIe BUABI KapT ITOKa3aHbI
JIJIsT OMHOTO U TOTO Xe NHsI. Ha maHHBIX KapTax BUMI-
HO, YTO B OOJIBIIMHCTBE ciydaes 10 A = 30" uzomnu-
HUU I53); MOTYT MEHSThH CBOIO KOH(DUTYypaIuio, a aa-
Jiee TTOCTETNIeHHO craaaTh ¢ BeIcoToM. HeomHOpOomHO-
CTH BIOJIb JIMHUY XOPOIIIO BUIHBI Ha KapTax puc. 306.
Taxcke HabogaeTcs cMellleHue MaKCUMyMa U30J11-
HUii [55); (puc. 3a), HanpuMep, Ha kapte 3a 5.1.2010 B
NE (anen. Northeast) kBagpanre, 10 4 (80—90)” mak-
cUMyM OJIMKE K 3KBaTOpy, a Ha BeIcoTe A > 90" — oH
Ha 10° oTKJIOHsIeTCcsl K mostocy. B 3aBucumoct ot
¢aznl nukina CA, Kak U 111 KOPOHAJIBHBIX JIy4eil B
Oenom cBete [21], TOydeHHBIX Ha ITAPOKOYTOJIHHOM
kopoHorpae LASCO C2 (anen. Large Angle and
Spectrometric Coronagraph) KocMu4eckoiit obcepBa-
topuun SOHO (awuen. Solar and Heliospheric Observa-
tory), Tak U MaKCUMyMbl WHTEHCUBHOCTU CIICK-
TpasbHOI HUK 5303 A Ha pa3sHBIX BBICOTAaX HAXO-
mamecss Ham AO  (“3emeHble JIydud”) HUMEIOT
CUCTEMAaTUYEeCKOE OTKJIOHEHUE B HAMIpaBJIeHUU OoJiee
BBICOKUX WJIN 00Jiee HU3KUX ITUPOT. TaKUM 0Gpasom,
ITOCTPOEHHBIE KapThl HAIISIMIHO TOKa3bIBAIOT OTKIIO-
HEHUE 3eJIEHOTO Jiyya C BBICOTOI OT paJauaibHOTO Ha-
IIpaBJICHUsI, HO OOJIBIIMX YIJIOB HAKJIOHA 10 25°—35°,
Kak U1 KOPOHAJIBHBIX JIiydeit [21] n3-3a HeOOabIIoM
Ne 2
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Puc. 2. TIpuMepbl HEOTHOPOIHOI KOPOHAIBHO TMHIU A = 5303 A IO BBICOTE HA AKTUBHBIMU 0GIACTSIME OKOJIO JIMMGa (a).
TIpuMep CrieKTpa ¢ M3Iy4eHreM B KOPOHATBHOM InHMN A = 5303 A, Tpumeta Mg, v B ApyruX TMHMSIX, Tae 125° — MO3NIHOH-

HBIi yroit (0).

BBICOTHI He HabJogatoTcsa. BHeaTMocepHEBIl KOpo-
Horpad LASCO C2 pmaetr uzoOpaxeHue Jdydeil, Ipo-
cruparoluxcs 10 6R,, HO He M03BOJISIeT HAaOII0AaTh
KOpoHY HMXe 2.1R,, IOCKOJIBKY IIOCTPOEH IO CXEME
KopoHorpada ¢ BHEIIHMM 3aTMEBAIOIIUM JIHCKOM,
9KPaHUPYIOIIUM 00JIaCTU BHYTPEHHE KOPOHBI.

AHaIM3 KaTaJoroB eXEeTHEBHBIX KOPOHAIBHBIX
KapT okKa3saJ, 4to B Hadaje 24-ro nukia CA 3Haue-
HUs Is3; TpeoOiajaloT B CEBEPHOM IOJIyLIapUy
ConHla, MeeT MecTo acuMMeTpus nosiBineHuss AO B
MOJIb3y CeBepHOro nosyuapus. Takas ke acuMMeT-
pusT HaGIOmaeTCsT B IUTOMIANAX COJMHEYHBIX ITSITEH
(http://solarstation.ru).

Ne 2

KOCMUYECKUE MCCIEJOBAHUA  Tom 61

Hpomﬂalcenﬂocmb KOPOHa/leOﬁ AUHUU

3a 24-i1 nuks CA paccMaTpuBaJIuCh U3MEHEHUS
MPOTSKEHHOCTU KOPOHAIBHOU JIMHUK OT TMO3UIIU-
oHHoro yria ConHua. [TpoTsSXKeHHOCTb JUHUU Bbl-
YHUCIISIach C YYETOM OpeoJjia 3a MaHHbBII AeHb. Mak-
CUMaJibHble 3HAaYEHUsI CpelHEN MPOTSKEHHOCTU KO-
POHAILHOI JIMHUMU T10 BCEMY JIMMOY, NPUXOASATCS Ha
nepuon 2012—2014 rr. (puc. 4a).

Hnsa ygeTa ypoOBHS aKTUBHOCTH Pa3IMYHBIX IITH-
POTHBIX O0JIacTeil COTHEUHBIN TUMO OB pa30oUT Ha
clienylolnue 30HbI: 1-9 — skBaTopuaibHas: +30° ot
9KBaToOpa; 2-s1 — cpemHue mupoTsl: oT £30° mo £60°;
3-g — monsgpHas: 30° ot momocoB Coianua. Han ak-
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Puc. 3. [Ipumepsl €XeIHEBHBIX KOPOHAJIBHBIX KapT CIEKTPaIbHO KOPOHHI € 5303 Ha BicoTe /1 (1—1.32) Ry,: (a) KapThl ¢ HaHe-
CEHHBIMU U30JIMHUAMY 3HAYeHUH /533 Ha pa3Hoii BeicoTe oT Ium6a ConHua; (6) KapThl U3MEHEHMA 3HaUYEHUH /5303 C BBICO-
TOi B BUZI€ Tpafaliuy Ceporo (B MHBEPCUM); (B) 3 D-KapThl THTEHCUBHOCTH /533 CIEKTPAIbHOI KOPOHBI HA OTIPENIEIEHHOM BbI-

corte, rae 4 = 40 yr. c.

TUBHBIMU obOnacTsMu (1-s1 30Ha) KOpOHaJIbHAS JIU-
HUSI OOCTUTAeT CBOEM MaKCHMaJbHOW BBICOTHI B
2013—2014 rr. Hag cpenHumu mmpotamu (2-51 30Ha)
BbICOTA JIUHUM uUMeeT MakcumMyM B 2012—2013 rr.
(puc. 46). IlpuueM B IOJISIpHBIX 06J1acTAX (3-51 30HA)
M3JIydeHUE KOPOHAJbHOW JMHUU JOCTUTAET CBOEK
MaKCUMaJIbHOU BBICOTHI ¢ KoHIIa 2012 T. 1o Havana
2013 1., a BTOpOoii MakcumMym — B KoHile 2014 T.
(puc. 40). Takoe pacripeneieHue NPOTSKEHHOCTH JIM-
HUM BEPOSITHO CBSI3aHO C MEPEroIFOCOBKON MarHUT-
Horo 11ojis1 Conxna. I1o cunonrmyeckum Ho-kapram,
KoTopble ObUIM mocTpoeHbl M.I1. DaTbsIHOBBIM Ha
I'AC TAO PAH (http://solarstation.ru), TepernoJo-
coBKa B ceBepHOM Itonymapuu CojiHIIa Havanaach B
Hostope 2012 1., a 3akoHumnachk B mroHe 2013 1., 1 1o
ceHTsiops 2014 r. Ha oboux nomtocax CoyHia ObLIa
MOJIOKUTEIbHAsI MOJSIPHOCTb. C CeHTSIOPS N0 JeKad-
pst 2014 1. TIpolecc MeperoIOCOBKI IPONCXOINIT Ha
oxkHoM nomoce ConHua. [Ias 6osee aeTalbHOTO
paccMOTPEHMsI ATUX MOMEHTOB ObLjla IOCTPOEHA 1IN -
POTHO-BpEMEHHasl AuarpaMMa NpOTSLKEHHOCTH KO-
poHabHOM HUK A = 5303 A (puc. 48). B nomnsipHoii
30HE KOpOHAJIbHAsI aKTUBHOCTD IJIUTCS TIOPSIIKA O -
Horo rona. Takske MBI XOpOIIIO BUAUM Ha puc. 40, 9TO
B HauaJjie 1IMKJIa KOpOHaJIbHasi aKTUBHOCTb CPEIHUX
IIMPOT OOCTAaTOYHO BBICOKAasl, a B KOHIIE ILMKJa
CUJILHO TIpeo0jiagaeT KOpoHaIbHasA aKTUBHOCTh 9K~
BaTOPUAIBHBIX IITUPOT. DTO COTNACYETCS C 3aKOHOM
Inépepa oast msaTEH.

H3menenue unmencueHocmu
aunuu A = 5303 A ¢ evicomoii

Hust yuera Bapuauuu Is3p; OT ypOBHSI aKTUBHOCTU
JaHHOI 00JIaCTU OTHEJIbHO ISl 3KBaTOPUAJIbHBIX,
cpengHUX M IOASIpHBIX IMpoT CoyHila OBLUIM I10-
CTPOEHBI rpapUKu U3MEHEHUSI MHTEHCUBHOCTH JIM-
Hum A = 5303 A ¢ BBICOTOIA. YcpenHeHHBIE 32 BeCh
24-i1 IMKJT 3T KpUBBIEC TTOKa3aHbl Ha puc. S5a. g
0oJiee neTaaIbHOIO MCCAEA0OBaHUS MPOBOIUIOCH BbI-
yucyieHue /533 C BBICOTON OTIEIbHO 1Sl (pa3bl MOIb-
emMa, MakcuMmyma, assl criaga, u it MuHuMyMma CA
(puc. 50).

ATIIIPOKCUMUPYIOIINE KPUBBIC 11 KBAaTOPUAJIb-
HOI 30HbI UMEIOT CJIEAYIOLINI BUI:

Dyen = 57.9=0.7h+ b —4-10°0; =31, (1)
I, =593-07h+ 1 —43-10°K"; 6=17.9, (2)
1., =734-09%+h —5.8-10°4"; 6=13.4, (3)
I, =51-0.6h+ 1 =3.7-10°h; 6=21.3, (4)
KOCMMWYECKHME UCCIEOJOBAHMUA

TOM 61 Ne 2

I =202—-02h+h —9.7-1071"; 6=8.5 (5)

tne Ly, — WHTEHCUBHOCTb JMHUM A = 5303 A,
ycpenHeHHas 3a Becb 24-ii uukia CA; Iy — 3HaYeHus1
UHTEHCUBHOCTU I53y; HA BeTBU noabema CA; I, —
MHTEHCUBHOCTB IMHUN A = 5303 A B Makcumyme CA;
I, — 3HaYeHUs1 UHTEHCUBHOCTU /5333 HAa BETBU criana
CA; I i — Is303 B MuHNMYMe CA; G — cpefHeKBaapa-
TUYECKOE OTKJIOHEHUE.

Camble BbICOKME 3HAUEHUS [53)3 IO BCEM BbICOTAM
h u Gonee KpyToi cnaja uMmeeTt Kpusas [, Tie npu
pacCMOTpPEHUM MO ToAaM HauOOJbIIME 3HAYCHUS
15303 Obu1M B 2012 1. mo cpaBHeHuto ¢ 2013 u 2014 rr.
BetBb nombema 111KJ1a akTUBHOCTHU (I1) UMeeT 00Jb-
WA TpadueHT MO BBICOTE, YeM BeTBb crana ([}),
kpuBas Iy Bblue, yeM /). A kpusas [, UMeeT UHTe-
PECHYIO 0COOEHHOCTh Ha OOJIbIINX BhicoTax. Ha 4 =
= 120" oHa mepeceKaeT KpUBYIO /| 1 Jairee UAET BbI-
1Ie 9TOi KpUBOIA, a ¢ BbicoThl # = 180" kpuBast I,
Jlaxe COBIaAaeT C KPUBOM /4.

ANTpoKCUMUPYIOIIast KpUBAasi TSI CPEAHUX U POT:
D =154 =011+ K =52-107K, 6=3.9, (6)
I =16.6-0.1h+ k" =32-10"k, 6=5.5(7)
I =19-020+1 -9.6-107H, 6=5.7, (8)
I, =11.5-0.1h+H# =3.9-1071, 6=65(9)
Iw =49-0.1h+h -12-107h, 6=5.3. (10)

7 KpUBBIX 2-i1 30HBI HAOJIOTaeTCSI MAKCHUMAJTb-
Hoe 3HaueHue [s3;; Ha MaJibIX BbICOTaX Ha pa3e Mak-
cumyma (/,,,) 1 ¢ HebonbLIOK pasHuLEel Ha dase
nmonbema (I1). Kpuast st pasel mogbema CA (I1) 1o
h = 150" umeer Gonbine 3HaYeHUS [s3); M KPYTOi
cnaj, 1o cpaBHEHMIO ¢ KpuBoii Ha ase criana CA (1)).

1 TIONISIpHBIX 30H:

Lygen = 6.7 +1.51g(h) — 1.31g%(h), o=23, (1)

I = 6.5+ 1.5lg(h) —1.21g°(h), 6=55 (12)

I, =73+2lg(h)-1.61g°(h), 6=2.6, (13)

I, =4.5+1.11g(h) - 0.71g’(h), 6=6.5 (14)

I, =3.9-05lg(h)+0.11g’(h), o=3.4. (I5)

JI1s moJIIpHBIX 30H HauOOJbIINE 3HAYEHUST WH-
TEHCUBHOCTY Ha BbICOTax A0 4 = 150" Habmomarorcs
Ha KpWBOM [, TIe TIpH PacCCMOTPEHUH IO TomaM
MMEET MECTO IBa 00UHAK08blX MakKcuMyMa: B 2012 1 B
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Puc. 4. BpeMeHHOE pacrpenelieHie 3Ha4YeHHsI TPOTSKEHHOCTH KOPOHaIbHOM TnHnu A = 5303 A (Fe XIV) 3a 24-ii ki CA:
(a) UIBMEHEHNE MAKCUMAIbHOM A, U CPETHENR hCp MPOTSKEHHOCTH 3€JICHO! JIMHUHU 10 BceMy TUMOY; (0) U3MeHeHue cpe-
Heil MPOTSIKEHHOCTH A, TMHUK A = 5303 A Han onpeneseHHBIMI MIUPOTHBIMY 30HaMK CA: | — 5KBaTOpHaJIbHbIE ITNPOTHI;
2 — cpenHue; 3 — MONSIpHbIE; (B) INMPOTHO-BPEMEHHOE pacIpeesieHe MAKCUMaTbHOM A,y TPOTSIXKEHHOCTH 3€JICHO JTU-
HuM It pa3el MakcumyMa CA.

Is303 (a)
n"\\ - 1
50F ¢ 2
\‘ _3
\ S
0F o

0 1 1 1 1 1 1
50 100 150 200 250 300
h(”)
Is305(1) (©) Is305(2, 3)
70 max _— 420
FE—
60 3
50 415
40
=4 10
30
20
45
10
0
0 50 100 150 200 250 300
h(”)

Puc. 5. VIsMeHeHMe ¢ BBICOTON MHTeHCUBHOCTH IHUK A = 5303 A 3a 24-it ik CA: (a) pacnipenenenue 533 ¢ BHICOTOI /st
Pa3HBIX IIMPOT COMHEYHOTO JINMOa: / — 3KBaTOPUANBHBIX; 2 — CPEIHUX; 3 — MOJISIPHBIX; 4 — BCE LUMPOTHI; (0) U3MEHEHUS 15303
C BBICOTOI1 4 OTIOEIbHO IS BETBU ITOIbEMa (T) M cIlaga (J/) CA, MakcUMaJIbHO# (max) 1 MUHUMaJIbHOM (min) da3er CA.

KOCMUYECKHUE UCCIEJOBAHUA TtoM 61 Ne2 2023
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2014 rr. Kpusble Ha ¢aze noabeMa (I1) u cnana CA (1))
MaJIO YeM OTJIMYAIOTCS, 1 OHU TOYTH COBIANAIOT C
KpUBOM [,;,, IOCTPOCHHON sl CPEAHUX IIUPOT B
muHumyMme CA.

YpaBHeHUE cpeaHell ampOKCUMUPYIOIIEit KpH-
BOI 3a Bech 24-if ukir CA 1mo BceMy TUMOY ClIeny-
1o11ee:;

1

e =32-030+ K —2-10°4, 6=15. (16)

YcepenHeHHble 3HaueHUs [53p; IO BCEM IIIMPOTaM B
24-M LIMKJIE, €CJIM pacCMaTpUBaTh I10 rofaM, UMEIOT
MakcumyM B 2014 1.

Ha BetBu criaga 23-ro nukia CA [16], uccienoa-
HHe MHTeHCUBHOCTY JIHUK A = 5303 A ot doToce-
pbl CoJtHIIa MOKa3aJjlo, YTO IJIST CIOKOMHBIX (IIPU OT-
CYTCTBUU B 3TOM paitoHe 1uMba AO OymKe, 4eM Ha
30°) u TOJIpHBIX 06IacTeil, cpeaHsss KpUBasl 3aBU-
CUMOCTU I53); OT BBICOTBI MMEET KPYTOi cram Io
h = 30”. Y oyt akTUBHBIX O0J1acTeii 1uM0ba criag uH-
TEHCUBHOCTHU ITATCS 10 A = 120”—170”. B 24-M nuk-
Jie CA uMeeT MecTo KpyToii criafi KpMBOI /5353 10 BbI-
coTbl £ = 110" mist akTMBHBIX oGacTeii (1-s1 30Ha) Ha
BeTBU crniafga 1 B MuHnMyMe CA, a 1 a3sl MaKCH-
MyMa 1 Ha BETBH ITOIbeMa M3MEHEHNE MHTEHCUBHO-
ctu [s53; ¢ HaubosblIEH CKOPOCTBbIO JJIUTCSA 10
h = 130"—180"”. s cpenHux mupoT (2-s1 30Ha) Mpo-
MOJDKUTEIFHOCTh PE3KOTO CItaja KPWBOIT MEHBIIE.
DTOT crag KpMBOM [T BeeX (pas3 IMKIIa, KpoMe MUHH-
myMa CA, mmurcs g0 A = 1107—120”. MuHuMaibHas
¢aza 2-i1 30HBI 1 NOJISIPHBIE 00JIacTH (3-51 30HA) Ha BCEX
(hazax uMmeroT cram KpUBBIX Is50; 10 A = 707 —80”.

SAKJIIOYEHHME

3elieHass KOpOHAaJIbHasl IMHUSI — HauOoee sipKast
13 Bcex 35 TMHMI KOpOHATBHOM YMHUCCUM B BUIUMOMN
YacTu 3JeKTPOMarHuTHOro cnekrpa. Ilepexon kopo-
HanbpHbIX HaOmoaeHuit TAC I'AO ¢ ¢ oToruieHoOUHOI
perucTpanuy Ha HU(MPOBYIO Aaj BO3MOXHOCTb IIPHY-
MEHSITh LIM(PPOBBIE METOAbI 00pabOTKM U300paxke-
HUI1, YTO O3BOJIIIIO 60Jjiee ITOAPOOHO U3y4aTh CTPYK-
TYpPY KOPOHAITBHBIX CTIEKTpaIbHBIX JuHu [17]. B pe-
3yJIbTaTe UCCIIEAOBAHUS SMUCCUOHHOU KOPOHAIBbHOMN
aunHuu A = 5303 A (Fe XIV) 3a nepuon 24-ro uukia
CA 1noka3zaHo, 4TO 3Ta JIUHUS MO BbICOTE UMEET He-
OMHOPOIHYIO CTPYKTYpY, KOTOpasi CWJIbHO 3aBUCUT
ot npucyrctBus onmsnexamux AQO. IToctpoeHHEBIE
KaTajoru Tpex BUIOB €XEIHEBHBIX KOPOHAIbLHBIX
KapT XOPOIIO JAOTOJHSIIOT APYT Apyra st U3ydeHUsI
pacnpeneneHus Isy; C BBICOTOM, OHU HAIJISIAHO MO-
Ka3bIBalOT CMEIIEHUE MAKCUMYMOB [543 T10 TO3UIIN-
OHHOMY YIJIy OT BBICOTHI (YIoJl HAaKJIOHA 3€JI€HOTO JIy-
ya). Mbl tutaHupyem, OoJiee AeTajdbHO MCCAeA0BaTh
HaKJIOH 3€JICHOTIO JIy4ya B cienymomieil padore. I1po-
BEICHHBbII aHalM3 MNPOTSKEHHOCTU KOPOHAJIbHOM
JIMHWU Ha pa3Hbix pazax CA nmokaszai, 4To B 1-ii 30He
MakKcuMajbHasi MPOTSIXKEHHOCTb JUHUMU (A,,,) BO
Bcex (hazax HUKIIa IMpeBbIIIaeT NPOTSKEHHOCTD JIM-

KOCMMWYECKHUE MCCIIEJOBAHUA

HIU Bo 2-1i 1 3-1i 30Hax. BpeMeHHOE pacnipeneieHue
CpenHeil MPOTSKEHHOCTU JIMHUM (/g,) B TIOJISIPHBIX
00J1acTSIX UMEET XOPOIIO BbIpaKeHHbIE JBa MaKCHU-
MyMa, COBITAAIOIINX C MOMEHTAMH MEPEIIOTIOCOBKU
Ha CoJiHIIe.

IIpeacraBiaeHo MojiydeHHOE pacnpeneeHue UH-
TEHCHBHOCTH JTMHUU A = 5303 A ¢ BbICOTOI 1151 pa3-
HbIX (pa3 CA. ANIIPOKCUMUPYIOIIUMU KPUBBIMU 1151
5KBATOPUAJIbHBIX U CPEIHUX IIUPOT OIPENEJIEHbI 0~
JIMHOMUAJIbHbIE YpaBHEHMS 3-T0 MOPSIAKA, a IS IT0-
JIIPHBIX o0JiacTeil ompeaesaeHo JorapudMHUyecKoe
ypaBHeHUue. KpuBble usMeHeHUs I35 C BBICOTOM 1151
9KBaTOPUAIILHOM 30HBI Ha Bcex azax 24-ro nukia
CA, uMeloT HauOOJIbIIUI TPaAUEeHT MO BHICOTE MO
CPaBHEHMUIO C KPUBBIMU 151 IpYrUX 30H. KpuBble u3-
MeHEHWUS [53)3 C BBICOTOM LTSI TTOJISIPHBIX IIIUPOT UMe-
10T B 2012 1 B 2014 rT. HauOoJbIIE 3HAYEHUS [53); HA
BbICOTax 10 A = 150”. DTO MOKAa3BIBAET, YTO IMPOLIECC
MepenoItoCOBKM MarHUTHOTO 1107151 CosTHIIa OTpa3uics
U Ha KPUBBIX U3MEHEHUS [53p; C BBICOTOI TakXke Kak U
Ha pacnpeie/IEHUH MTPOTSKEHHOCTH JIMHUM A,

B skBaropuanbHBIX IUpOTax HabogaeTcs 3@-
¢dexT TpeBblllIeHUs] 3HAYEeHUI WHTEHCUBHOCTU Ha
¢daze munumyma CA (/,,;,) Hal 3HaYEHUSIMU UHTEH-
cuBHOCTH Ha (dasze cnaga (/;) Ha 6OJbIINX BbICOTAX
(h >120”), a Ha BbIcOTax & > 180" 3Ta KpHBast UHTEH-
CUBHOCTH (/,;;,,) UMEET ONMHAKOBBIC 3HAYCHUS [53)3 C
KpuBoii Ha ¢aze nombema CA ([1). DTO roBOpUT O
TOM, YTO BKBaTOpHaJibHAsI KOPOHA B MUHUMYME aK-
TUBHOCTU Ha BbicoTe Ooibire 100000 kM u3Iydaet
sipue, yeM Ha BeTBU crniaja CA u ee n3ydyeHue CoBIia-
JIaeT C SIPKOCThIO KOPOHBI Ha BeTBU Moabema CA.

Panee aBTOopamu OBLIIM MOJIyYEHBI JJorapudmmude-
ckue PYHKIIUU BBICOTHBIX TPEHIOB /5303 JUIST pa3HBIX
IIMPOTHHIX 30H Ha ¢aze crnaga 23-ro uukiia CA [11,
16]. 3a TOT HEOOJIBIIOI BpEMEHHOI ITEPUOI, ITIOYTU HE
BCTpeUYaIUCh KOPOHAJIbHbIE TMHUU C SIBHBIMU HEO/I -
HOPOOHOCTSIMA. MBI cUMTaeM MOJIE3HBIM, HMPOHOJ-
KUTh JAHHYIO paboTy IJIs1 UCCJIEeIOBAaHUS KPaCHOI
KOPOHATIBbHOM TrHUM A = 6374 A (Fe X) 3a tuxi CA.
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