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Some types of eruptive prominences are closely related to solar flares and sometimes
even form part of the flare process. When these objects are observed at the edge of the visible
solar disk, they are very difficult to distinguish from each other. Only detailed spectral studies
allow us to decide what we have observed, a prominence or a flare. We present an analysis of
the event that occurred on the eastern limb on April 21, 2015 at 13:05-13:58 UT, which was
observed by a horizontal telescope and a spectrograph (Ondrejov observatory). The studied
eruption of a strongly curved prominence was preceded by a limb flare in the same active re-
gion starting at 10:30 UT. The eruption of a strongly curved prominence was accompanied by
the appearance of a soft X-ray source and strong heating of the prominence plasma. The pur-
pose of this work is to study the behavior of the emission intensity curves in the H Call, Hp,
D3, Ha, and Ca IR 8542 A lines during the development of the prominence and compare the
results with calculated values. Calculations are performed in the lines of hydrogen, the Call
ion, and the helium atom, taking into account the main processes that determine the radiation
of an opaque gas in spectral lines. The results are discussed.
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Bsenenne

HekoTopble TUITBI 3pYNTUBHBIX MPOTyOepaHIleB TECHO CBSI3aHBI C COJIHEU-
HBIMH BCITBITITKAMH, a UHOTJIA JIaXKe COCTABJISAIOT YacTh Mpoliecca BCIbimku. Ko-
rIa 3TH OOBEKTHl HAOMIOJAIOTCS HAa Kpal BUAMMOIO COJHEYHOTO TUCKA, HX
OUYEHBb TPYIHO OTJIMYUTH APYT OT Apyra. TONIBKO JeTalbHBIC CIIEKTPAIbHBIC HC-
CJIETOBaHMsI TTO3BOJIIIOT PEUIUTHh BOMPOC, YTO K€ MbI HAOIIOgaIH, MPOTyOepa-
HEI[ WIX BCTIBIIIKY. DPYNTHBHBIC COOBITUS HA TMMOaxX JafOT XOPOIIYI0 BO3MOXK-
HOCTh MHTEPIPETUPOBATH CIIEKTPHI. MBI IPEICTABIIIEM aHAIN3 COOBITHS HA BO-
ctounoMm jumoe 21 ampens 2015 r. B 13:05-13:58 UT [1], kotopoe Habmt012-
noch crektporpadgamu HSFA2 u MFS na Ondfejov Observatory. M3ydaemomy
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U3BEPIKEHUIO CUJIBHO MCKPUBJIICHHOTO MPOTyOepaHIiia mpeiiecTBoBaia JuMO0-
Basl BCHBIIIKA B TOM ke akTUBHOM oOnactu, HaunHas ¢ 10:30 UT. 3arem nosBu-
JIach BCIIBIIIIEYHAs! apKaja MeTesib U HaAJIMMOOBbIE UCTOYHUKHU MATKOTO PEHTIe-
HOBCKoOro m3nydeHus. [locie dero mocnenoBan CHIBHBIM HAarpeB IUIa3Mbl MPO-
TyOepania [2].

Hab.1on1enus u o0padoTka
Mgl naeHTH(UIMPOBATIU CTPYKTYPHI, HaOMr01aeMble B ciektpax Ha, ¢ ne-
TAISIMA Ha (QUIBTPOrpaMMax, W MPOAHATU3NPOBAIN IBOJIOIUIO CKOPOCTEH J0-
TUIEPOBCKUX KOMITOHEHT. Ha puc. 1 BUIHO, UTO CHHSS ¥ KpacHasi COCTaBIISIONIUE
nocturatot ckopoctu 6omnee 100 km/c. Bes cucrema Bparaercs.

3

Puc. 1. Cnextp Ho Ha moment 13:21:11 UT (cneBa). Lludpbl cOOTBETCTBYIOT (oTOMETpHYE-
CKUM pa3pe3aM. BHu3y mikana ckopocteil. B nienTpe — u3oOpaxkeHue Ha menu B 1uHuM Ha.
Cnpasa — unzobpaxenne SDO 304 A ¢ oTMeueHHBIM MonoMkKeHHEM LIeu crekTporpada u
JIOTJIEPOBCKMMHU KOMIIOHEHTaMH CKOPOCTH.

Puc. 2. dunsrporpamma SJ, cnextp B ntuHuM Ho Ha momenT 13:27:40 UT.
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Llenpto paboTbl OBUIO H3Y4YEHHE TOBEJIECHUS KPUBBIX WHTEHCUBHOCTH
u3nydenus B auauax H Call, HB, D3, Ho u Ca IR 8542 A B nponecce pasurus
BCIIBIIIKM M CpPaBHEHHE pPE3yJbTaTOB C PACUETHBIMU 3HauyeHusMH. Jlid
onpeereH!s] BO3MOXHBIX MEXaHU3MOB CBEUYECHHS B JIMHHUSAX ObUI paccyuTaH
NOTOK W3JIy4eHHs. Mbl BBITIOJIHWIM pacyéThl B paMKax Mojenud Habopa
OJIHOPOJIHBIX CNOEB Traza, moadupas WX MapameTpbl TaKUM 00pa3oM, YTOOBI
TEOPETUUECKHE MOTOKU H3IY4YeHHUs OKazajauch Onu3ku HabOmogaembiM. [locne
PEAYKIIUU TAHHBIX OBLIN MOJYYeHBI TPO(HUIN JIMHUIA B aKTUBHOW M CITIOKOMHBIX
o0nactax xpoMmochepsl U OlpeieeHbl 3HaYeHUsI TOTOKOB U3JTy4eHUs. 3HaUCHUS
IIOTOKOB BO BCEX CIIEKTPAIBHBIX JHHUSAX B 9Pr CM ° C ' HAa MOMeHTHI 13:16:24,
13:27:40, 13:42:58 UT npuBenens! B Tabnuie 1.

Taoauua 1.
HCall | IRCall | D;Hel
UT, ume Ho Hp o/B 3968 8542 5876
13:1624 | 6.07e+7 | 33let7 1.83 239e+7 | 143e+7 | 4.39+6
13:27:40 | 6.14e+7 | 3.09¢+7 1.72 2.19¢+7 | 9.09e+6 | 1.16e+7
13:42:58 | 8.8le+7 | 3.55e+7 2.48 237e+7 | 548¢+6 | 3.43e+7

Pe3yabTaThl pacueTroB

HaOmronaembie CieKTpbl M3Ty4eHUsT OaJIbMEPOBCKOM CEpUM BOAOPOJAA U
auHuu D3 renus moATBEpAKAA0T CUIBHYI0 HEOAHOPOAHOCTh r'a3a U 3HAYUTENb-
HBIN pa30dpoc CKOPOCTEil, UTO coryiacyeTcsi ¢ o0IIeil KapTUHON pa3BUTHS MIPOTY-
oepanma. [lepseie aBa amu3oaa, 13:16:24 u 13:27:40 UT, moryT ObITh OOBsICHE-
HbI [3] B MOJIENIM JBYX CTAIlMOHAPHBIX CIOEB: OykHETo K Habmonaremto (b) u
nanbpHero ot Hero ([1). M3nmyuenue cinoéB ckianbIiBaeTcs, IpUuéM OIMDKHHM CIION
YaCTUYHO TMOTJIONIAET U3IYUYCHUE JAIBHETO B JUHUSX 0aTbMEPOBCKOW CEpUU U
Call. TeopeTuueckue mapaMeTpbl BCceX TPEX SMHU30A0B Pa3INYAIOTCS HE CUIIBHO,
npuBenEM UX JUIA IEPBOTro dnu3oAa (Tabnuna 2).

Taoauua 2.
Craon N, cm -3 T., K Av, kM/c h, 10° kM Ta
b 5.9e+12 8000 35 10 163
I 4.0et11 100 000 50 100 1.7

OTHOCUTENBHO TUIOCKUN OanmbMepoBckuil nekpemenT (1.8) sBisiercs cnen-
CTBHEM CaMOIIOTJIOIIeHUs B InHuK Ha.

B TpeTbem smuzoze KpyTod OabMEPOBCKUM eKpeMeHT (2.48) cBuUaeTelNb-
CTBYET O HEOOJbIIONW, OJU3KOM K €IMHHULIE, ONTUYECKON IiyOuHe B JnHUM Ha
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BoJIopoJia. [{ns 0ObsicHeHHs Takoro JiekpemeHTa (Tadauia 3) HeoOxoauM Habop
u3 Tpéx cnoér: ommkHero (b), cpennero (C) u nanbuero (/).

Tab6anua 3.
Craon N, cm T., K Av, kM/c h, 10° kM
b 3.5e+11 15 000 80 4
C 6.5¢+12 6500 50 1
I 3.0e+12 70 000 50 100

B ropsdem nanbHeM cioe dopmupyiorcs nunus Hel 5876 A u Gonpime
MOTOKH B JIMHUSAX OanbmepoBckoil cepuu. CpenHuil ClIoN moriomniaeT oaibme-
POBCKUE JIMHUU U CO3MAET u3iyueHue B auHusAX nona Call. bawxuuii cioil co-
31aéT OCHOBHYIO MOIIHOCTh HM3JIYUYEHHUS MPO3PAavyHOro raza B 0agbMEpPOBCKUX
JUHUSX.

BoiBOAbBI
1) Habmromaemble MOTOKM B JIMHUSIX BOJIOPOJIA, TelUs U KaldblUS MOTYT
ObITh OOBSICHEHBI B MOJEJIM CTAllMOHAPHOTO U3JIYYEHUs Ta3a ¢ y4€TOM HEIpo-
3payHOCTH B CIIEKTPATbHBIX JIUHUSIX.
2) OTHOCUTENbHBIE WHTEHCUBHOCTU JIMHUM CBUJIETEILCTBYIOT O HEOJHO-
POAHOCTH U3yYAIOLIEro ra3a, Ipu4éM psiioM IPyT € IPYTOM MOTYT HAXOJIUThCS
00J1acTH, TEMIEPATyPbl KOTOPHIX PA3IMYAIOTCA HA MOPSIIOK BEIIMYUHBI.
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