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ïðîöåññå âñïûøêè îíà äîñòèãàåò -6000 êì/ñ [8,9].
Ïðåäûäóùàÿ ãèãàíòñêàÿ âñïûøêà MWC 560 ïðîèçîøëà â 2016ã., ïðè

ýòîì  ìàêñèìàëüíûé áëåñê, çàðåãèñòðèðîâàííûé â ïîëîñå V, ïðåâûøàë
çíà÷åíèÿ, ïîëó÷åííûå âî âðåìÿ âñïûøêè 1990ã.

Èñòîðè÷åñêàÿ êðèâàÿ áëåñêà MWC 560 çà ïåðèîä 1928-2016ãã. áûëà
ïðåäñòàâëåíà â ðàáîòå [10]. Èñïîëüçóÿ íàáëþäàòåëüíûå äàííûå, àâòîðû
îïðåäåëèëè âðåìåííîé ïðîìåæóòîê ìåæäó âñïûøêàìè -1860 äíåé. Ïîñëåäíÿÿ
àêòèâíàÿ ñòàäèÿ MWC 560 íà÷àëàñü îñåíüþ 2018ã. [11-13] è ïðîäîëæàåòñÿ
äî íàñòîÿùåãî âðåìåíè. Â Àñòðîôèçè÷åñêîì èíñòèòóòå èì. Ôåñåíêîâà (ÀÔÈÔ)
ñïåêòðàëüíûå è ôîòîìåòðè÷åñêèå íàáëþäåíèÿ MWC 560 ïðîâîäèëèñü ñ
ÿíâàðÿ 2019 ïî àïðåëü 2021ãã., çà èñêëþ÷åíèåì ïåðèîäîâ ñ ìàÿ ïî îêòÿáðü,
êîãäà îáúåêò íåäîñòóïåí äëÿ íàáëþäåíèé.

2. Íàáëþäåíèÿ è îáðàáîòêà. Â ÀÔÈÔ ñïåêòðàëüíûå íàáëþäåíèÿ
âûïîëíÿþòñÿ íà äèôðàêöèîííîì ñïåêòðîãðàôå, óñòàíîâëåííîì â ôîêóñå
êàññåãðåíà 70 ñì òåëåñêîïà ÀÇÒ-8, (D/F = 1:16), ðàñïîëîæåííîãî íà òåððèòîðèè
îáñåðâàòîðèè. Ïðèåìíèêîì èçëó÷åíèÿ íà âûõîäå ñïåêòðîãðàôà ñëóæèò CCD-
êàìåðà SBIG STT-3200 (2184 x 1472, 86. ). Íàáëþäåíèÿ ïðîâîäÿòñÿ â äâóõ
äèàïàçîíàõ äëèí âîëí: Å5200Å4000   è Å7200Å6000   ñ îáðàòíûìè äèñïåð-
ñèÿìè 0.5Å /ïèêñåëü è 0.75Å /ïèêñåëü. Êàëèáðîâêà øêàëû äëèí âîëí
âûïîëíÿåòñÿ ïî ýìèññèîííûì ëèíèÿì Ne, Ar è He â ñïåêòðå ëàìïû ÑÃ3Ñ.
Â ïðîöåññå íàáëþäåíèé ñïåêòðîãðàììû èññëåäóåìîãî îáúåêòà è ñòàíäàðòà
ïîëó÷àþòñÿ c âõîäíîé ùåëüþ ðàçìåðîì (8"-10"), êîòîðàÿ ãàðàíòèðóåò
ïðîõîæäåíèå è ðåãèñòðàöèþ ïîëíûõ ïîòîêîâ èçëó÷åíèÿ îò îáúåêòîâ.
Ñòàíäàðòíàÿ îáðàáîòêà ïîëó÷åííûõ ôàéëîâ ñîñòîèò èç ó÷åòà òåìíîâîãî ôîíà,
îøèáêè ïîëÿ è àòìîñôåðíîãî ïîãëîùåíèÿ. Ñðàâíåíèå íàáëþäàåìîãî
ðàñïðåäåëåíèÿ ýíåðãèè â ñïåêòðå çâåçäû-ñòàíäàðòà ñ äàííûìè èç êàòàëîãà
[14] äàåò âîçìîæíîñòü îïðåäåëèòü ôóíêöèþ ñïåêòðàëüíîé ÷óâñòâèòåëüíîñòè
àïïàðàòóðû è âûïîëíèòü àáñîëþòíóþ êàëèáðîâêó ñïåêòðîâ èññëåäóåìûõ
îáúåêòîâ.

×àñòü ñïåêòðîãðàìì MWC 560 áûëà ïîëó÷åíà íà ýøåëëå-ñïåêòðîãðàôå,
óñòàíîâëåííîì íà 1-ì òåëåñêîïå ôèðìû Êàðë Öåéññ Éåíà, ðàñïîëîæåííîì
íà âûñîêîãîðíîé Òÿíü-Øàíñêîé Îáñåðâàòîðèè (ÒØÀÎ) [13].

Ôîòîìåòðè÷åñêèå íàáëþäåíèÿ ïðîâîäèëèñü íà âòîðîì 1-ì òåëåñêîïå ôèðìû
Êàðë Öåéññ Éåíà ñ êîððåêòîðîì ôîêóñà (ýêâèâàëåíòíûé ôîêóñ - 6.5 ì). Äëÿ
ðåãèñòðàöèè áëåñêà èñïîëüçîâàíû íàáîð ôèëüòðîâ BVRñ è ÏÇÑ êàìåðà Alta
F16M (4096 x 4096, 9 ) ôèðìû Apogee â êà÷åñòâå ïðèåìíèêà èçëó÷åíèÿ.
Ïîëå çðåíèÿ 19' x 19', óãëîâîé ìàñøòàá èçîáðàæåíèÿ ðàâåí 0.38"/ïèêñåëü. Â
êà÷åñòâå ñòàíäàðòîâ âûáèðàëèñü çâåçäû ñ èçâåñòíûìè çíà÷åíèÿìè áëåñêà,
ðàñïîëîæåííûå âáëèçè îáúåêòà (òàáë.1). Ïðîöåäóðà ïåðâè÷íîé îáðàáîòêè
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èçîáðàæåíèé ñîñòîÿëà èç ñòàíäàðòíûõ îïåðàöèé ñ èñïîëüçîâàíèåì ñëóæåáíûõ
ôàéëîâ Bias, Dark è Flat. Äëÿ èçìåðåíèÿ áëåñêà èñïîëüçîâàíû ñòàíäàðòíûå
ïàêåòû ïðîãðàìì Maxim DL6 è IRAF. Äëÿ ïðåîáðàçîâàíèÿ ïîëó÷åííûõ
èíñòðóìåíòàëüíûõ îöåíîê áëåñêà â ñòàíäàðòíóþ èíòåðíàöèîíàëüíóþ ñèñòåìó
BVRc (Johnson-Kron-Cousins) èñïîëüçîâàëèñü óðàâíåíèÿ, ïîëó÷åííûå ïðè
ñïåöèàëüíûõ íàáëþäåíèÿõ ñòàíäàðòíûõ çâåçä èç ðàáîòû [15].

3. Ïîëó÷åííûå ðåçóëüòàòû. Â òàáë.2 ïðèâåäåíû äàííûå ôîòîìåòðè-
÷åñêèõ íàáëþäåíèé MWC 560, ïîëó÷åííûå ÀÔÈÔ â êîíöå 2019-2021ãã.
Íàøè áîëåå ðàííèå ðåçóëüòàòû îïóáëèêîâàíû â ñòàòüå [13]. Íà ðèñ.1, 2
ïðåäñòàâëåíû êðèâûå áëåñêà, âêëþ÷àþùèå äëÿ ñðàâíåíèÿ ïðåäûäóùóþ âñïûøêó
2016ã. Ïðè ýòîì èñïîëüçîâàëèñü äàííûå èç ðàáîò [10,12,13] è AAVSO.

Âûñîêèé óðîâåíü áëåñêà MWC 560 (B = 9m.1 ± 0m.2, V = 8m.6 ± 0m.2, R =
8m.1 ± 0m.2) ñîõðàíÿåòñÿ íà ïðîòÿæåíèè áîëåå äâóõ ëåò. Ñðàâíåíèå ñ
ïðåäûäóùåé àêòèâíîé ñòàäèåé ïîêàçûâàåò, ÷òî ìàêñèìàëüíûé áëåñê, äîñòèã-
íóòûé â 2019-2021ãã., ïðåâûøàåò îöåíêè, ïîëó÷åííûå â 2016ã. (B = 9m.25,
V = 8m.78) ïðèìåðíî íà 0m.2 â ôèëüòðàõ B è V. Äëèòåëüíîñòü âñïûøêè 2016ã.

Îáîçíà÷åíèå çâåçäû B V R

TYC 5396-1090-1 12.509±0.012 10.784±0.012
TYC 5396-570-1 12.861±0.012 12.579±0.011 12.433±0.028
TYC 5396-491-1  10.767±0.006 10.696±0.005 10.664±0.011
TYC 5396-916-1 12.359±0.016 11.286±0.017 10.726±0.025
TYC 5396-1447-1 12.442±0.008 11.969±0.008 11.673±0.018

Òàáëèöà 1

ÔÎÒÎÌÅÒÐÈ×ÅÑÊÈÅ ÕÀÐÀÊÒÅÐÈÑÒÈÊÈ ÇÂÅÇÄ-ÑÒÀÍÄÀÐÒÎÂ

Ðèñ.1. Êðèâàÿ áëåñêà MWC 560 â ôèëüòðå B. Îñü X - âðåìåííàÿ øêàëà â ãîäàõ, îñü
Y - çâåçäíûå âåëè÷èíû.
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ñîñòàâëÿëà îêîëî 6 ìåñÿöåâ, îíà ñîïðîâîæäàëàñü ðåçêèì ïîäúåìîì è áûñòðûì
ñïàäîì áëåñêà. Ïîñëåäíÿÿ âñïûøêà ïðîäîëæàåòñÿ ïîðÿäêà 2.5 ëåò, è â ýòîì
ñìûñëå îíà îòëè÷àåòñÿ îò âñåõ, áîëåå ðàííèõ àêòèâíûõ ñòàäèé.

Â ñïåêòðå MWC 560 íàáëþäàþòñÿ ýìèññèîííûå ëèíèè HI, FeII, TiII è
ðÿäà äðóãèõ ìåòàëëîâ. Øèðîêèå ïîëîñû ïîãëîùåíèÿ, ñîçäàâàåìûå äæåòîì,
èñ÷åçëè â ñàìîì íà÷àëå âñïûøêè [12,13], îíè îòñóòñòâóþò è íà áîëåå ïîçäíèõ
ñïåêòðîãðàììàõ. Äëÿ èëëþñòðàöèè íà ðèñ.3 ïðèâîäÿòñÿ ñïåêòðîãðàììû,
ïîëó÷åííûå âî âðåìÿ "ñïîêîéíîé" ôàçû îáúåêòà â 2010ã. è â ñîâðåìåííîé
àêòèâíîé ñòàäèè. Ñïåêòðû áûëè ïîëó÷åíû íà òåëåñêîïå ÀÇÒ-8 ñ äèñïåðñèåé

Äàòà JD-2400000 Îðáèòàëüíûå B V R
íàáëþäåíèé ôàçû [10]

12.10.2019 58769.435 0.704 9.295±0.044 8.842±0.024 8.246±0.044
24.10.2019 58781.418 0.710 9.206±0.034 8.908±0.028 8.284±0.054
28.11.2019 58816.413 0.729 9.050±0.032 8.66±0.023
16.12.2019 58834.385 0.739 9.249±0.040 8.725±0.034 8.179±0.044
18.01.2020 58867.348 0.757 9.093±0.044 8.611±0.044 8.291±0.042
28.01.2020 58877.187 0.762 9.002±0.038 8.527±0.024 8.133±0.069
29.01.2020 58878.166 0.762 9.066±0.023 8.603±0.023 8.184±0.034
20.02.2020 58900.092 0.774 9.016±0.026 8.555±0.035 8.182±0.033
25.02.2020 58905.116 0.777 9.063±0.023 8.634±0.029 7.981±0.032
08.03.2020 58917.219 0.783 9.064±0.018 8.639±0.009 7.969±0.012
09.03.2020 58918.255 0.784 9.049±0.017 8.672±0.012 7.996±0.007
20.03.2020 58929.118 0.790 8.923±0.026 8.519±0.029 8.121±0.045
30.03.2020 58939.113 0.795 8.923±0.036 8.527±0.039 8.153±0.026
04.04.2020 58944.157 0.798 9.046±0.019 8.651±0.013 8.247±0.017
01.10.2020 59124.447 0.895 9.059±0.031 8.732±0.041 8.232±0.015
19.11.2020 59173.381 0.921 9.070±0.024 8.601±0.029 8.188±0.026
24.11.2020 59178.306 0.924 9.072±0.020 8.592±0.020 8.157±0.021
05.12.2020 59124.447 0.895 9.056±0.032 8.593±0.017 8.157±0.031
16.12.2020 59199.339 0.935 8.972±0.018 8.525±0.025 8.171±0.024
10.01.2021 59224.316 0.949 9.024±0.034 8.566±0.034 8.100±0.027
28.01.2021 59243.235 0.959 9.051±0.017 8.586±0.026 8.111±0.026
29.01.2021 59244.265 0.959 9.010±0.032 8.555±0.035 8.112±0.041
02.02.2021 59248.254 0.961 8.993±0.044 8.563±0.040 7.998±0.044
14.02.2021 59260.205 0.968 9.043±0.028 8.642±0.016 8.137±0.044
15.02.2021 59261.132 0.968 8.990±0.050 8.623±0.037 8.068±0.054
16.02.2021 59262.213 0.969 8.994±0.042 8.638±0.018 8.074±0.050
17.02.2021 59263.160 0.969 9.027±0.037 8.610±0.027 8.100±0.042
12.03.2021 59285.228 0.975 8.757±0.035 8.469±0.044 8.067±0.037
10.04.2021 59315.121 0.981 8.952±0.033 8.576±0.031 8.167±0.037
11.04.2021 59316.130 0.997 8.877±0.035 8.496±0.030 8.098±0.032

Òàáëèöà 2

ÎÖÅÍÊÈ ÁËÅÑÊÀ MWC 560, ÏÎËÓ×ÅÍÍÛÅ Â ÊÎÍÖÅ 2019-2021ãã.
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Ðèñ.2. Êðèâàÿ áëåñêà MWC 560 â ôèëüòðå V. Îñü X - âðåìåííàÿ øêàëà â ãîäàõ, îñü
Y - çâåçäíûå âåëè÷èíû.
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   Äàòà Þëèàíñêàÿ äàòà         H        H 12
c 10)Å(6620I 

íàáëþäåíèé JD-2400000 Fabs . 1012 )ÅEW( Fabs . 1012 )ÅEW(
(ýðã/ñì2

 ñ) (ýðã/ñì2
 ñ) (ýðã/ñì2

 ñÅ )

20.01.2016 57408.213 17.4 22 54.3 123 0.08
17.01.2017 57764.121 57 155 0.33
21.02.2017 57806.140 58.5 139 0.40
25.01.2019 58509.255 28 136
13.03.2019 58556.169 22 135
14.03.2019 58557.150 19.0 23
15.03.2019 58558.115 120 155 0.80
14.04.2019 58588.130 19 24 124 160 0.77
23.01.2020 58872.279 24.5 11
30.01.2020 58879.229 115 56 1.16
20.02.2020 58900.175 102 46 1.20
29.02.2020 58909.154 99.5 46 1.20
29.03.2020 58938.133 102 50 1.10
10.11.2020 59164.458 84.3 86 0.90
13.12.2020 59170.375 86 85 1.01
17.12.2020 59201.367 18.6 16
16.01.2021 59231.238 82.9 75 1.06
15.02.2021 59261.167 15.6 15.0 72.4 80 1.02
13.03.2021 59287.117 69.6 74 1.02

Òàáëèöà 3

ÀÁÑÎËÞÒÍÛÅ ÏÎÒÎÊÈ ÂÎÄÎÐÎÄÍÛÕ ËÈÍÈÉ Â ÑÏÅÊÒÐÅ
MWC 560 È ÓÐÎÂÅÍÜ ÍÅÏÐÅÐÛÂÍÎÃÎ ÑÏÅÊÒÐÀ ÍÀ Å6620

0.5Å /ïèêñåëü. Íà ðèñ.3a è 3ñ ïîëîæåíèå ïîëîñ ïîãëîùåíèÿ îêîëî ýìèññèîííûõ
ëèíèé H , H  è H  ñîîòâåòñòâóåò ëó÷åâûì ñêîðîñòÿì îò -550Å  äî -2600Å .
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Íà ðèñ.3b è 3d øèðîêèå ïîëîñû ïîãëîùåíèÿ îòñóòñòâóþò.
Àáñîëþòíûå ïîòîêè âîäîðîäíûõ ëèíèé â ñïåêòðå MWC 560 èçìåðÿëèñü

ïî ýìèññèîííûì ïðîôèëÿì íà ñïåêòðîãðàììàõ, ïîëó÷åííûõ ñ íèçêèì ðàçðå-
øåíèåì (ðèñ.3). Ðåçóëüòàòû äàíû â òàáë.3. Òèïè÷íûå îøèáêè èçìåðåíèé íå
ïðåâûøàþò 15%.

Ìàêñèìàëüíûå çíà÷åíèÿ ïîòîêîâ ðåãèñòðèðîâàëèñü â 2019ã. è â íà÷àëå

Ðèñ.3. Ôðàãìåíòû ñïåêòðîãðàìì MWC 560. Îñü X - øêàëà äëèí âîëí, îñü Y - àáñîëþòíûå
ïîòîêè èçëó÷åíèÿ â åäèíèöàõ (ýðã/ñì2

 ñ).
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2020ã. Òåíäåíöèÿ èõ ïîñòåïåííîãî îñëàáëåíèÿ íàìåòèëàñü â êîíöå 2020ã. Íà
ðèñ.4 ê çíà÷åíèÿì ïîòîêîâ èç òàáë.3 äîáàâëåíû áîëåå ðàííèå äàííûå èç
ñòàòüè [16].

Äëÿ èññëåäîâàíèÿ ïðîôèëåé ýìèññèîííûõ ëèíèé èñïîëüçîâàëèñü äàííûå,
ïîëó÷åííûå íà ýøåëüíîì ñïåêòðîãðàôå (ðèñ.5, 6).

Íà ðèñ.5 êàæäûé èç ïðîôèëåé H , H  è H  ñäâèíóò ïî Y îòíîñèòåëüíî
ïðåäûäóùåãî íà äâå åäèíèöû. Íà ñïåêòðîãðàììàõ îò 25.01.2019 ýìèññèîííûå
ëèíèè îãðàíè÷åíû ñ êîðîòêîâîëíîâîé ñòîðîíû àáñîðáöèåé. Â ïðîôèëå ëèíèè
H  "ñèíÿÿ" ãðàíèöà ïîëîñû ïîãëîùåíèÿ ñîîòâåòñòâóåò ëó÷åâîé ñêîðîñòè

~ -300 êì/ñ. Íà ñïåêòðîãðàììå îò 14 àïðåëÿ 2019ã. â ïðîôèëÿõ âñåõ âîäîðîäíûõ
ëèíèé ïðèñóòñòâóþò øèðîêèå (îò -40 êì/ñ äî -450 êì/ñ) è ãëóáîêèå ïîëîñû
ïîãëîùåíèÿ. ×åðåç 4 äíÿ èõ øèðèíà è ãëóáèíà çíà÷èòåëüíî ñîêðàòèëèñü. Íà
ñïåêòðîãðàììå 2021ã. ïîëîæåíèå àáñîðáöèé ñîîòâåòñòâóåò ãåëèîöåíòðè÷åñêîé
ëó÷åâîé ñêîðîñòè -52 ± 5 êì/ñ, a ïîëîæåíèå ìàêñèìóìà ýìèññèîííîé êîìïî-
íåíòû +60±5 êì/ñ.

Ïðîôèëè ëèíèè H  (ðèñ.6) âûãëÿäÿò áîëåå ñãëàæåííûìè, èç-çà âûñîêîé
èíòåíñèâíîñòè øèðîêèõ ýìèññèîííûõ êðûëüåâ ïîëîñà ïîãëîùåíèÿ (14.04.2019)
íå âèäíà. Ìû îöåíèëè â ïåðâîì ïðèáëèæåíèè "âêëàä" ëèíèé ïîãëîùåíèÿ â
èçìåðÿåìûå ïîòîêè èçëó÷åíèÿ. Èñïîëüçîâàëèñü ñïåêòðîãðàììû, ïîëó÷åííûå ñ
âûñîêèì ðàçðåøåíèåì. Ïîëàãàÿ, ÷òî èçëó÷àåìûå ïðîôèëè H  ñèììåòðè÷íûå,
ìû âîññòàíàâëèâàëè ëåâóþ âåòâü ïðîôèëÿ ïî ïðàâîé. Ðàçíîñòü ïîòîêîâ, èçìå-
ðåííûõ ïî âîññòàíîâëåííîìó è íàáëþäàåìîìó ïðîôèëÿì, ñîñòàâëÿåò ~14%-15%,
è íàõîäèòñÿ â ïðåäåëàõ äèàïàçîíà ïîãðåøíîñòåé ïðè îïðåäåëåíèè ïîòîêîâ.
Çíà÷åíèÿ ïîïðàâîê ïðàêòè÷åñêè íåèçìåííû  äëÿ ñïåêòðîâ, ïîëó÷åííûõ â 2019-
2021ãã. è íå ìîãóò âûçûâàòü íàáëþäàåìîå îñëàáëåíèå ïîòîêîâ èçëó÷åíèÿ.

Ðèñ.4. Èçìåíåíèå àáñîëþòíûõ ïîòîêîâ èçëó÷åíèÿ â ëèíèÿõ H  è H . Îñü X - âðå-
ìåííàÿ øêàëà (ãîäû), îñü Y - àáñîëþòíûå ïîòîêè èçëó÷åíèÿ â åäèíèöàõ (10-12
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4. Çàêëþ÷åíèå. Àêòèâíàÿ ñòàäèÿ 2018-2021ãã. íà÷àëàñü ÷åðåç äâà ãîäà
ïîñëå ñîáûòèÿ 2016ã., ïðè òîì, ÷òî ñðåäíèé ïðîìåæóòîê âðåìåíè ìåæäó
ìîùíûìè âñïûøêàìè ýòîãî îáúåêòà ñîñòàâëÿë ~5.5 ëåò [10]. Ïî ñâîåé
ïðîäîëæèòåëüíîñòè (>2.5 ëåò), îíà ñèëüíî îòëè÷àåòñÿ îò ïðåäûäóùèõ âñïûøåê
1990 è 2016ãã., êîòîðûå íà êðèâîé áëåñêà õàðàêòåðèçîâàëèñü ðåçêèì
ïîâûøåíèåì è äîâîëüíî ðåçêèì ñïàäîì áëåñêà îáúåêòà â òå÷åíèå íåñêîëüêèõ
ìåñÿöåâ. Â ìàêñèìóìå áëåñêà çàðåãèñòðèðîâàíû ñëåäóþùèå çíà÷åíèÿ:

Ðèñ.5. Ïðîôèëè ëèíèé H , H  è H , ïîëó÷åííûå âî âðåìÿ àêòèâíîé ñòàäèè MWC
560. Îñü X - øêàëà ãåëèîöåíòðè÷åñêèõ ëó÷åâûõ ñêîðîñòåé, îñü Y - èíòåíñèâíîñòè,
íîðìèðîâàííûå ê óðîâíþ íåïðåðûâíîãî ñïåêòðà.
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B = 9m.1 ± 0m.2, V = 8m.6 ± 0m.2, R = 8m.1 ± 0m.2, îíè ñðàâíèìû è äàæå ïðåâûøàþò
ðåçóëüòàòû, ïîëó÷åííûå âî âðåìÿ äâóõ ïðåäûäóùèõ àêòèâíûõ ôàç.

Â íà÷àëå ïîñëåäíåé âñïûøêè, â íîÿáðå 2018ã., â ñïåêòðå MWC 560 èñ÷åçëè
øèðîêèå àáñîðáöèîííûå ïîëîñû, ñîçäàâàåìûå âûñîêîñêîðîñòíûì
êîëëèìèðîâàííûì äæåòîì [12]. Àíàëîãè÷íàÿ ñèòóàöèÿ íàáëþäàëàñü â ýòîì
îáúåêòå â 1990ã. Òîãäà âî âðåìÿ âçðûâà ïðîèçîøëî ðàçðóøåíèå âíóòðåííèõ
çîí àêêðåöèîííîãî äèñêà, èõ ïîëíîå  âîññòàíîâëåíèå çàâåðøèëîñü ÷åðåç ãîä
[17]. Åùå îäíî îòëè÷èå ñîâðåìåííîé àêòèâíîé ñòàäèè â òîì, ÷òî âîññòàíîâëåíèå
àêêðåöèîííîãî äèñêà äî ñèõ ïîð, ñïóñòÿ 2.5 ãîäà, íå ïðîèçîøëî, ïî êðàéíåé
ìåðå, øèðîêèå ïîëîñû ïîãëîùåíèÿ ñî ñêîðîñòÿìè îò -1500 êì/ñ, îáÿçàííûå
ñâîèì ïîÿâëåíèåì äæåòó, íå íàáëþäàþòñÿ.

Âî âðåìÿ ïîñëåäíåé àêòèâíîé ñòàäèè â ïðîôèëÿõ âñåõ ýìèññèîííûõ
ëèíèé ïðèñóòñòâóþò  ëèíèè ïîãëîùåíèÿ, ñìåùåííûå â êîðîòêîâîëíîâóþ
ñòîðîíó ñ ëó÷åâûìè ñêîðîñòÿìè îò -50 êì/ñ äî -70 êì/ñ. Ñêîðåå âñåãî, îíè
ôîðìèðóþòñÿ â îáîëî÷êå, âûáðîøåííîé âî âðåìÿ âñïûøêè. Ïðîåêöèÿ ñêîðîñòè
âûáðîñà íà ëó÷ çðåíèÿ îòíîñèòåëüíî ýìèññèîííîé êîìïîíåíòû ñîñòàâëÿåò
~110-130 êì/ñ. Ïîÿâëåíèå íà ñïåêòðîãðàììå îò 14 àïðåëÿ 2019ã. äîâîëüíî
øèðîêèõ ïîëîñ ïîãëîùåíèÿ âîçìîæíî ñâÿçàíî ñ ëîêàëüíûì âûáðîñîì
ôðàãìåíòà ãàçà (èëè îáîëî÷êè). Øèðîêèå àáñîðáöèè ïðàêòè÷åñêè èñ÷åçëè
÷åðåç íåñêîëüêî äíåé, à ïîÿâèòüñÿ ìîãëè ïîñëå 15 ìàðòà 2019ã. (èç-çà
ñêâàæíîñòè íàáëþäåíèé òî÷íûé ìîìåíò îïðåäåëèòü íåâîçìîæíî). Àíàëîãè÷íûå

Ðèñ.6. Ïðîôèëè ëèíèè H , ïîëó÷åííûå âî âðåìÿ àêòèâíîé ñòàäèè MWC 560. Îñü X
- øêàëà ãåëèîöåíòðè÷åñêèõ ëó÷åâûõ ñêîðîñòåé, îñü Y - èíòåíñèâíîñòè, íîðìèðîâàííûå ê
óðîâíþ íåïðåðûâíîãî ñïåêòðà.
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ëîêàëüíûå âûáðîñû ãàçà íàáëþäàëèñü â ýòîì îáúåêòå âî âðåìÿ âñïûøêè
1990ã. Îíè îòðàæàþò íåñòàáèëüíîñòü àêêðåöèîííîãî äèñêà [17]. Íàáëþäàåìîå
ïîñòåïåííîå óìåíüøåíèå ïîòîêîâ èçëó÷åíèÿ â ýìèññèîííûõ ëèíèÿõ îáóñëîâëåíî
èçìåíåíèåì ìîùíîñòè èîíèçóþùåãî èçëó÷åíèÿ âîçìîæíî èç-çà äåôîðìàöèè
àêêðåöèîííîãî äèñêà.

Â ñèìáèîòè÷åñêèõ îáúåêòàõ ãëàâíûìè èñòî÷íèêàìè ñâåòèìîñòè ãîðÿ÷èõ
çâåçä ñ÷èòàþòñÿ ÿäåðíûå ðåàêöèè ãîðåíèÿ âîäîðîäà íà èõ ïîâåðõíîñòè è
àêêðåöèÿ âåùåñòâà èç âåòðà êðàñíîãî ãèãàíòà [18]. Â 2016ã. èñòî÷íèêîì
âñïûøêè ïîñëóæèëà óñêîðåííàÿ àêêðåöèÿ âåùåñòâà [17]. Ñîâðåìåííàÿ ñòîëü
äëèòåëüíàÿ àêòèâíàÿ ñòàäèÿ ïîçâîëÿåò ïðåäïîëîæèòü, ÷òî ýòà àêòèâíîñòü
ïîääåðæèâàåòñÿ ÿäåðíûìè ðåàêöèÿìè íà ïîâåðõíîñòè áåëîãî êàðëèêà.

Ðàáîòà ïîääåðæèâàåòñÿ Ïðîãðàììîé öåëåâîãî ôèíàíñèðîâàíèÿ Ìèíèñ-
òåðñòâà íàóêè è îáðàçîâàíèÿ Ðåñïóáëèêè Êàçàõñòàí (Ãðàíò AP08855631).
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ACTIVE STAGE 2018-2021 OF THE SYMBIOTIC
OBJECT MWC 560

L.N.KONDRATYEVA, I.V.REVA, A.K.AIMANOVA,
S.A.SHOMSHEKOVA, M.A.KRUGOV

During the long  years observations of the symbiotic object MWC 560, several
powerful flashes were recorded. The last active stage began in the late 2018 and
continues to this day. At the Fesenkov Astrophysical Institute observations of this
event began in January 2019. In our previous article, we published the results
obtained in the early 2019. The light curve of the object and the profiles of the
emission lines are presented, and the disappearance of the broad absorption band
formed in the high-velocity collimated jet was registered. This article presents the
results of the further spectral and photometric observations of MWC 560. It can
be noted that in 2021 the brightness level is still high, and exceeds brightness
during the previous flashes. At the same time, at the end of 2020 a tendency
for a gradual weakening of the emission line fluxes has appeared. Now the profiles
of all lines have the absorption components shifted towards the "blue" side by
52  ± 5 km/s. It can be assumed that during  the current outburst there was a partial
(or complete) destruction of the accretion disk, and as a result the source of the
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high-velocity collimated jet was disappeared. A gradual decrease of radiation fluxes
in emission lines can be caused by a weakening of the power of ionizing radiation.

Keywords: variable stars: symbiotic stars: emission lines: individual objects:
MWC 560 = V694 Mon
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