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Â ñòàòüå ïðåäñòàâëåíû ðåçóëüòàòû ñïåêòðàëüíûõ è ôîòîìåòðè÷åñêèõ íàáëþäåíèé äâîéíîé
çâåçäíîé ñèñòåìû ñ ðåíòãåíîâñêîé êîìïîíåíòîé V725 Tauri = A0535 + 262. Îíà ñîñòîèò èç
çâåçäû-ãèãàíòà HDE 245770 ñïåêòðàëüíîãî êëàññà Î9.7 è ïóëüñàðà A0535+26 ñ ïåðèîäîì ïóëüñàöèé
~103 ñ. Àêòèâíûå ñòàäèè ýòîãî îáúåêòà, ñîïðîâîæäàåìûå "ãèãàíòñêèìè" ðåíòãåíîâñêèìè âñïûøêàìè,
íàáëþäàëèñü íåîäíîêðàòíî. Ïîñëåäíèå ñîáûòèÿ èìåëè ìåñòî â 2009-2011ãã. Â ðåçóëüòàòå íàøèõ
èññëåäîâàíèé, ïðîâåäåííûõ â 2017-2020ãã., ïîëó÷åíû ñëåäóþùèå äàííûå: â òå÷åíèå òðåõ ïîñëåäíèõ
ëåò áëåñê îáúåêòà â ïîëîñàõ B è V îñòàâàëñÿ íà âûñîêîì óðîâíå, â êîíöå 2019ã. íà÷àëîñü åãî
ïîíèæåíèå. Ïðè ýòîì, íà÷èíàÿ ñ 2016ã., íàáëþäàåòñÿ ïîñòåïåííîå óâåëè÷åíèå ïîòîêîâ èçëó÷åíèÿ
â ýìèññèîííûõ ëèíèÿõ H  è H . Â íàñòîÿùåå âðåìÿ ýêâèâàëåíòíûå øèðèíû ýòèõ ëèíèé
ïðåâûøàþò çíà÷åíèÿ, çàðåãèñòðèðîâàííûõ âî âðåìÿ ãèãàíòñêîé ðåíòãåíîâñêîé âñïûøêè 2011ã.
Ïðåäûäóùèå èññëåäîâàíèÿ ïîêàçàëè, ÷òî ïîäîáíîå ñî÷åòàíèå õàðàêòåðèñòèê äàííîãî îáúåêòà, à
èìåííî âîçðàñòàíèå ïîòîêîâ èçëó÷åíèÿ â ýìèññèîííûõ ëèíèÿõ ïðè îñëàáëåíèè áëåñêà,
ðåãèñòðèðóþòñÿ íàêàíóíå íàñòóïëåíèÿ àêòèâíîé ñòàäèè.

Êëþ÷åâûå ñëîâà: ïåðåìåííûå çâåçäû: ýìèññèîííûå ëèíèè: èíäèâèäóàëüíûå
îáúåêòû: V725 Tauri

1. Ââåäåíèå. Äâîéíûå çâåçäíûå ñèñòåìû Be/X-ray, êàê ïðàâèëî, ñîñòîÿò
èç ìàññèâíîé çâåçäû ðàííåãî ñïåêòðàëüíîãî êëàññà (Îå, Âå) è íåéòðîííîé
çâåçäû. Ïåðâàÿ êîìïîíåíòà ÿâëÿåòñÿ äîíîðîì, ïîñòàâëÿþùèì âåùåñòâî íà
âòîðóþ çâåçäó. Áûñòðî âðàùàþùàÿñÿ çâåçäà ðàííåãî ñïåêòðàëüíîãî êëàññà
îêðóæåíà òîíêèì ýêâàòîðèàëüíûì äèñêîì, â êîòîðîì ôîðìèðóþòñÿ ýìèññèîí-
íûå ëèíèè. Ìåõàíèçì ïðèëèâíîãî âçàèìîäåéñòâèÿ îãðàíè÷èâàåò ðàçìåðû
äèñêà äî, òàê íàçûâàåìîãî, ðåçîíàíñíîãî ðàäèóñà, ïðè êîòîðîì îòíîøåíèå
óãëîâûõ ñêîðîñòåé âðàùåíèÿ äèñêà è äâèæåíèÿ ïî îðáèòå íåéòðîííîé çâåçäû
ðàâíî öåëîìó ÷èñëó. Èìåííî ïîýòîìó â Be/X-ray ñèñòåìàõ íàáëþäàåòñÿ
çàâèñèìîñòü ìåæäó ìàêñèìàëüíûì çíà÷åíèåì ýêâèâàëåíòíîé øèðèíû  HEW
è îðáèòàëüíûì ïåðèîäîì íåéòðîííîé çâåçäû [1,2].

Áîëüøèíñòâî íåéòðîííûõ çâåçä â îïèñûâàåìûõ ñèñòåìàõ èìåþò âûòÿíóòûå
îðáèòû, òàêèì îáðàçîì, ðàññòîÿíèå ìåæäó êîìïîíåíòàìè ñóùåñòâåííî ìåíÿåòñÿ
â ïðåäåëàõ öèêëà. Âçàèìîäåéñòâèå ìåæäó íåéòðîííîé çâåçäîé è îêîëîçâåçäíûì
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äèñêîì ïðèâîäèò ê ïåðåìåííîñòè ïîòîêà â ðåíòãåíîâñêîì äèàïàçîíå.
Íàáëþäàåòñÿ äâà îñíîâíûõ òèïà ïåðåìåííîñòè: "íîðìàëüíûå" âñïûøêè I

òèïà ïðîèñõîäÿò âáëèçè ïåðèàñòðà è èìåþò ñâåòèìîñòü L < 1037
 ýðã/ñ. Â

ïðîöåññå "ãèãàíòñêîé" âñïûøêè II òèïà ñâåòèìîñòü îáúåêòà äîñòèãàåò áîëåå
âûñîêèõ çíà÷åíèé (L > 1037

 ýðã/ñ). Ïîäîáíûå âñïûøêè íåïðåäñêàçóåìû ïî
âðåìåíè è ìîãóò íà÷àòüñÿ â ëþáîé îðáèòàëüíîé ôàçå.

Âëèÿíèå, êîòîðîå îêàçûâàþò ãèãàíòñêèå âñïûøêè íà ñîñòîÿíèå îêîëî-
çâåçäíîãî äèñêà, ðàññìàòðèâàëîñü â ðàáîòå [3]. Óñòàíîâëåíî, ÷òî ñòðóêòóðà
äèñêà ïîäâåðãàåòñÿ ñóùåñòâåííîé ïåðåñòðîéêå: èçìåíåíèþ ôîðìû, ÷àñòè÷íîìó
èëè ïîëíîìó ðàçðóøåíèþ [4].

Îáúåêò V725 Tau ñîñòîèò èç çâåçäû-ãèãàíòà HDE 245770 ñïåêòðàëüíîãî
êëàññà Î9.7 è ïóëüñàðà A0535+26 ñ ïåðèîäîì ïóëüñàöèé ~103 ñ [5]. Ïåðèîäè-
÷åñêèå èçìåíåíèÿ ðåíòãåíîâñêîãî èçëó÷åíèÿ îáúÿñíÿþòñÿ âðàùåíèåì íåéò-
ðîííîé çâåçäû ñ ïåðèîäîì 111.07 ± 0.07 ñóòîê [6].

Íà÷èíàÿ ñ ìîìåíòà îòêðûòèÿ â 1975ã., ýòà çâåçäíàÿ ñèñòåìà èñïûòàëà
ãèãàíòñêèå ðåíòãåíîâñêèå âñïûøêè, íåñâÿçàííûå ñ ïðîõîæäåíèåì ïåðèàñòðà,
â îêòÿáðå 1980ã. [7], èþíå 1983ã. [8], ìàðòå 1989ã. [9], ôåâðàëå 1994ã. [5,10]
è â ìàå 2005ã. [11-13]. Ïîñëåäíèå âñïûøêè èìåëè ìåñòî â 2009ã. è 2011ãã.
[14-17].

2. Íàáëþäåíèÿ è îáðàáîòêà. Â Àñòðîôèçè÷åñêîì èíñòèòóòå èì.
Ôåñåíêîâà ôîòîìåòðè÷åñêèå è ñïåêòðàëüíûå íàáëþäåíèÿ V725 Tau ïðîâîäÿòñÿ,
íà÷èíàÿ ñ 2007ã. Äàííûå, ïîëó÷åííûå çà ïðåäûäóùèå ãîäû, îïóáëèêîâàíû
â ðàáîòå [18].

Â íàñòîÿùåå âðåìÿ ðåãóëÿðíûå ôîòîìåòðè÷åñêèå íàáëþäåíèÿ ïðîâîäÿòñÿ
íà "âîñòî÷íîì" 1-ì òåëåñêîïå ôèðìû Êàðë Öåéññ Éåíà Òÿíü-Øàíñêîé
Îáñåðâàòîðèè (ÒØÀÎ). Äëÿ ðåãèñòðàöèè áëåñêà èñïîëüçóåòñÿ ÏÇÑ êàìåðà
Alta F16M (4096 x 4096, 9 m ) ôèðìû Apogee è íàáîð BVR ôèëüòðîâ â
ñèñòåìå Äæîíñîíà. Â êà÷åñòâå ôîòîìåòðè÷åñêèõ ñòàíäàðòîâ äëÿ ýòîãî îáúåêòà
èñïîëüçîâàëèñü çâåçäû HD 245816, HD 245817, HD 245689, ðàñïîëîæåííûå
â íåïîñðåäñòâåííîé áëèçîñòè îò îáúåêòà. Ïåðâè÷íàÿ îáðàáîòêà èçîáðàæåíèé
ñîñòîèò èç ñòàíäàðòíûõ îïåðàöèé ñ èñïîëüçîâàíèåì ñëóæåáíûõ ôàéëîâ Bias,
Dark è Flat. Èçìåðåíèÿ èçîáðàæåíèé âûïîëíÿþòñÿ ñ èñïîëüçîâàíèåì ïàêåòîâ
ñòàíäàðòíûõ ïðîãðàìì MaximDl 6 è IRAF. Ó÷åò àòìîñôåðíîé ýêñòèíêöèè è
ïðèâåäåíèå ïîëó÷åííûõ èíñòðóìåíòàëüíûõ îöåíîê áëåñêà ê ñòàíäàðòíîé
ñèñòåìå âûïîëíÿþòñÿ ñ ïîìîùüþ ñèñòåìû ñîîòâåòñòâóþùèõ óðàâíåíèé,
ó÷èòûâàþùèõ ðàçíîñòü ïîêàçàòåëåé öâåòà îáúåêòà è ñòàíäàðòà.

Â 2017ã. ñïåêòðàëüíûå íàáëþäåíèÿ âûïîëíÿëèñü íà òåëåñêîïå ÀÇÒ-8 ñ
äèàìåòðîì çåðêàëà 0.7-ì è 1-ì òåëåñêîïå, óñòàíîâëåííîì íà Îáñåðâàòîðèè
Àññû-Òóðãåíü. Ïðèåìíèêàìè èçëó÷åíèÿ íà âûõîäå ñïåêòðîãðàôîâ ñëóæèëè
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ÏÇÑ êàìåðû SBIG ST-8 (1530 õ 1024, 9 ). Äîñòóïíûé äëÿ íàáëþäåíèé
ñïåêòðàëüíûé äèàïàçîí ñîñòàâëÿë ~3500Å  (4000-7500ÅÅ ). Â 2018ã. ñïåêòðîãðàô
òåëåñêîïà ÀÇÒ-8 áûë îáîðóäîâàí íîâîé ÏÇÑ êàìåðîé SBIG STT-3200
(2184 x 1472, 6.8 ). Äîïîëíèòåëüíî íåñêîëüêî ñïåêòðîãðàìì îáúåêòà áûëî
ïîëó÷åíî íà "çàïàäíîì" 1-ì òåëåñêîïå ÒØÀÎ ñ Ýøåëëå-ñïåêòðîãðàôîì (òàáë.1).

Äàòà Òèï Äèàïàçîí Ñïåêòðàëüíîå Òåëåñêîï
íàáëþäåíèé íàáëþäåíèé äëèí âîëí (Å ) ðàçðåøåíèå Îáñåðâàòîðèÿ

21.02.2017 Ñïåêòðû 4400-5100 9800 1-ì Àññû-Òóðãåíü
6100-6800 13000

25.03.2017 Ôîòîìåòðèÿ BVR 1-ì ÒØÀÎ
20.11.2017 Ñïåêòðû 4400-5100 9800 1-ì Àññû-Òóðãåíü

Ñïåêòðû 6100-6800 13000
Ôîòîìåòðèÿ BVR

02.01.2018 Ñïåêòðû 6100-6800 13000 1-ì ÒØÀÎ
24.01.2018 Ôîòîìåòðèÿ BVR 1-ì ÒØÀÎ
01.02.2018 Ôîòîìåòðèÿ BVR 1-ì ÒØÀÎ
04.02.2018 Ôîòîìåòðèÿ BVR 1-ì ÒØÀÎ
10.02.2018 Ñïåêòðû 4400-5100 7000 0.7-ì ÀÇÒ-8

6100-6800 9300
02.12.2018 Ñïåêòðû 4400-5100 7000 0.7-ì ÀÇÒ-8

6100-6800 9300
04.12.2018 Ñïåêòðû 6100-6800 13000 1-ì ÒØÀÎ
05.01.2019 Ôîòîìåòðèÿ BVR 1-ì ÒØÀÎ
06.01.2019 Ñïåêòðû 4400-5100 9800 1-ì ÒØÀÎ
25.01.2019 Ôîòîìåòðèÿ BVR 1-ì ÒØÀÎ
29.01.2019 Ýøåëå ñïåêòðû 4300-7300 60000 1-ì ÒØÀÎ
08.02.2019 Ôîòîìåòðèÿ BVR 1-ì ÒØÀÎ
29.10.2019 Ôîòîìåòðèÿ BVR 1-ì ÒØÀÎ
08.11.2019 Ôîòîìåòðèÿ BVR 1-ì ÒØÀÎ
15.11.2019 Ôîòîìåòðèÿ BVR 1-ì ÒØÀÎ
25.11.2019 Ôîòîìåòðèÿ BVR 1-ì ÒØÀÎ
30.11.2019 Ôîòîìåòðèÿ BVR 1-ì ÒØÀÎ
02.01.2020 Ñïåêòðû 6100-6800 9300 0.7-ì ÀÇÒ-8
05.01.2020 Ñïåêòðû 4400-5100 7000 0.7-ì ÀÇÒ-8
18.01.2020 Ôîòîìåòðèÿ BVR 1-ì ÒØÀÎ
08.02.2020 Ôîòîìåòðèÿ BVR 1-ì ÒØÀÎ
20.02.2020 Ñïåêòðû 6100-6800 9300 0.7-ì ÀÇÒ-8
25.02.2020 Ôîòîìåòðèÿ BVR 1-ì ÒØÀÎ
29.02..2020 Ñïåêòðû 6100-6800 9300 0.7-ì ÀÇÒ-8
08.03.2020 Ôîòîìåòðèÿ BVR 1-ì ÒØÀÎ
13.03.2020 Ñïåêòðû 6100-6800 9300 0.7-ì ÀÇÒ-8
20.03.2020 Ôîòîìåòðèÿ BVR 1-ì ÒØÀÎ
23.03.2020 Ôîòîìåòðèÿ BVR 1-ì ÒØÀÎ
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Â ïðîöåññå íàáëþäåíèé ñïåêòðîãðàììû èññëåäóåìîãî îáúåêòà è ñòàíäàðòà
ïîëó÷àþòñÿ ñ øèðîêîé (7"-10") âõîäíîé ùåëüþ äëÿ òîãî, ÷òîáû çàðåãèñòðè-
ðîâàòü ïîëíûé ïîòîê èçëó÷åíèÿ. Äëÿ V725 Tau â êà÷åñòâå ñòàíäàðòà èñïîëü-
çóåòñÿ çâåçäà HD 36819 ñ èçâåñòíûì ðàñïðåäåëåíèåì ýíåðãèè [19]. Ñòàíäàðòíàÿ
îáðàáîòêà ôàéëîâ ñîñòîèò èç âû÷èòàíèÿ òåìíîâîãî ôîíà, ó÷åòà îøèáêè ïîëÿ
è ó÷åòà àòìîñôåðíîãî ïîãëîùåíèÿ. Ñïåêòðàëüíàÿ ÷óâñòâèòåëüíîñòü àïïàðàòóðû
îïðåäåëÿåòñÿ ïðè ñîïîñòàâëåíèè íàáëþäàåìîãî ðàñïðåäåëåíèÿ ýíåðãèè â
ñïåêòðå ñòàíäàðòà ñ äàííûìè êàòàëîãà [19]. Ïîñëå ó÷åòà âñåõ ïîïðàâîê
îïðåäåëÿþòñÿ çíà÷åíèÿ ïîòîêîâ èçëó÷åíèÿ â àáñîëþòíûõ ýíåðãåòè÷åñêèõ
åäèíèöàõ. Äëÿ èññëåäîâàíèÿ ïðîôèëåé ýìèññèîííûõ ëèíèé èñïîëüçóþòñÿ
ñïåêòðîãðàììû îáúåêòà, ïîëó÷åííûå ñ óçêîé (3") âõîäíîé ùåëüþ.

Â òàáë.1 ïðèâîäèòñÿ æóðíàë íàáëþäåíèé îáúåêòà V725 Tau çà ïåðèîä
2017-2020ãã.

3. Ïîëó÷åííûå ðåçóëüòàòû. Ðåçóëüòàòû ôîòîìåòðè÷åñêèõ íàáëþäåíèé
îáúåêòà V725 Tau ïðèâåäåíû â òàáë.2 è íà ðèñ.1. Äëÿ áîëåå ïîëíîãî
ïðåäñòàâëåíèÿ î ïîâåäåíèè èññëåäóåìîãî îáúåêòà íà ðèñ.1 äîáàâëåíû äàííûå
íàáëþäåíèé, îõâàòûâàþùèå, â òîì ÷èñëå, ïîñëåäíþþ èç òðåõ ãèãàíòñêèõ
ðåíòãåíîâñêèõ âñïûøåê (2009-2011ãã.). Â îïòè÷åñêîì äèàïàçîíå â ýòîò ïåðèîä
íàáëþäàëñÿ ìèíèìóì áëåñêà. Àíàëîãè÷íîå ñî÷åòàíèå ìàêñèìàëüíîãî ïîòîêà

Äàòà íàáëþäåíèé JD-2400000 B V

25.03.2017 57838.20 9.465±0.032 8.884±0.032
20.11.2017 58078.29 9.496±0.010 8.910±0.008
02.01.2018 58121.15 9.512±0.004 8.891±0.006
02.02.2018 58151.349 9.516±0.004 8.890±0.006
24.01.2018 58143.12 9.474±0.009 8.871±0.007
04.02.2018 58154.10 9.513±0.010 8.864±0.005
05.01.2019 58489.20 9.474±0.009 8.842±0.005
25.01.2019 58509.27 9.482±0.010 8.818±0.032
08.02.2019 58523.14 9.468±0.020 8.853±0.023
29.10.2019 58786.40 9.550±0.046 9.032±0.042
08.11.2019 58796.34 9.510±0.047 8.996±0.036
15.11.2019 58802.34 9.599±0.023 9.044±0.034
25.11.2019 58813.33 9.582±0.056 9.021±0.044
30.11.2019 58818.26 9.600±0.020 9.030±0.012
18.01.2020 58867.33 9.628±0.016 9.035±0.029
08.02.2020 58.888.21 9.585±0.013 8.995±0.023
25.02.2020 58905.09 9.635±0.005 9.068±0.014
08.03.2020 58917.10 9.692±0.020 9.148±0.014
20.03.2020 58929.19 9.694±0.020 9.130±0.019.
23.03.2020 58932.17 9.676±0.016 9.145±0.014
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â ðåíòãåíå ñ ìèíèìàëüíûì óðîâíåì áëåñêà â îïòè÷åñêîì äèàïàçîíå íàáëþäàåòñÿ
â ýòîì îáúåêòå, íà÷èíàÿ ñ 2002ã. [20]. Çíà÷èòåëüíîå, íî êðàòêîâðåìåííîå
óâåëè÷åíèå ÿðêîñòè V725 Tau áûëî çàðåãèñòðèðîâàíî â íà÷àëå 2013ã. (JD =
2456300). Íîâîå ïîâûøåíèå áëåñêà íà÷àëîñü â äåêàáðå 2015ã., ðåçêîå óñèëåíèå
ïîòîêà èçëó÷åíèÿ â ðåíòãåíîâñêîì äèàïàçîíå (4-10 êýÂ) áûëî çàðåãèñòðèðîâàíî

Ðèñ.1. Èçìåíåíèå áëåñêà îáúåêòà V725 Tau â 2010-2020ãã. Îñü X - øêàëà þëèàíñêèõ
äíåé, îñü Y - øêàëà çâåçäíûõ âåëè÷èí â B ôèëüòðå (êâàäðàòèêè) è â V ôèëüòðå (òðåóãîëüíèêè).

B
, 
V

JD-2400000

55000

9.8

56000 57000 58000 59000

9.4

9.0

8.6

ÀÔÈÔ-V
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Äàòà JD-2400000 1110)(H F )EW(H 1210)(H F )EW(H
íàáëþäåíèé ýðã/ñì2

 ñ Å ýðã/ñì2
 ñ Å

21.02.2017 57806.119 1.51±0.15 16.9±0.9 0.93±0.11
20.11.2017 58078.333 1.75±0.10 17.5±0.8 1.63±0.17 1.71±0.09
10.02.2018 58160.099 1.71±0.22 14.3±0.9
02.12.2018 58455.119 1.55±0.18 12.0±1.1
04.12.2018 58457.275 1.07±0.12 1.18±0.10
06.01.2019 58490.237 1.59±0.15 16.6±1.3 1.79±0.10 1.18±0.09
08.11.2019 58765.330
02.01.2020 58851.200
05.01.2020 58854.188 1.91±0.12 2.67±0.21
30.01.2020 58879.106 2.11±0.12 2.76±0.19
20.02.2020 58900.096 1.58±0.15 16.9±1.5 2.14±0.12 2.88±0.20
29.02.2020 58909.098 1.69±0.19 17.2±1.8
13.03.2020 58922.089 1.72±0.16 17.0±1.5

Òàáëèöà 3

ÏÎÒÎÊÈ ÈÇËÓ×ÅÍÈß È ÝÊÂÈÂÀËÅÍÒÍÛÅ ØÈÐÈÍÛ
ÝÌÈÑÑÈÎÍÍÛÕ ËÈÍÈÉ
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â àïðåëå 2016ã. [21].
Âûñîêèé óðîâåíü áëåñêà V725 Tau â îïòè÷åñêîì äèàïàçîíå ñîõðàíÿëñÿ äî

2019ã. Òåíäåíöèÿ ê îñëàáëåíèþ ïðîÿâèëàñü â êîíöå ïðîøëîãî ãîäà.
Â ñïåêòðå V725 Tau  íàáëþäàþòñÿ ýìèññèîííûå ëèíèè HI, HeI, 6678Å ,

7065Å . Ïîòîêè èçëó÷åíèÿ F è ýêâèâàëåíòíûå øèðèíû EW ýìèññèîííûõ
ëèíèé H  è H  ïðèâîäÿòñÿ â òàáë.3 è íà ðèñ.2 è 3.

Óñèëåíèå ïîòîêîâ èçëó÷åíèÿ â ýìèññèîííûõ ëèíèÿõ íà÷àëîñü â 2016ã.
Îñîáåííî ýòà òåíäåíöèÿ çàìåòíà â ïîâåäåíèè ëèíèè H . Âûñîêèé óðîâåíü
èíòåíñèâíîñòè ñîõðàíÿåòñÿ è â 2020ã., íåñìîòðÿ íà áûñòðîå ïàäåíèå áëåñêà
îáúåêòà.

Ðèñ.2. Èçìåíåíèå àáñîëþòíîãî ïîòîêà â ëèíèè H  â ñïåêòðå V725 Tau.

Ðèñ.3. Èçìåíåíèå àáñîëþòíîãî ïîòîêà â ëèíèè H  â ñïåêòðå V725 Tau.
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Ïðîôèëè ëèíèé H  è H , ïîëó÷åííûå â 2019ã. íå èìåþò îñîáåííîñòåé
(ðèñ.4). Øèðîêèå êðûëüÿ H  ïðîñòèðàþòñÿ îò -900 êì/ñ äî +700 êì/ñ.
Ïàðàìåòð FWHM ñîñòàâëÿåò ~250 êì/ñ è 350 êì/ñ äëÿ ïðîôèëåé H  è H ,
ñîîòâåòñòâåííî.

4. Çàêëþ÷åíèå. Ðåçóëüòàòû ìíîãî÷èñëåííûõ èññëåäîâàíèé äâîéíûõ
çâåçä ñ ðåíòãåíîâñêèìè êîìïîíåíòàìè ïîêàçûâàþò, ÷òî, èñòî÷íèêîì ãèãàíòñêèõ
ðåíòãåíîâñêèõ âñïûøåê ìîãóò áûòü ñòðóêòóðíûå èçìåíåíèÿ â îêîëîçâåçäíîì
äèñêå õîëîäíîé êîìïîíåíòû. Àêòèâíîé ñòàäèè îáúåêòà ïðåäøåñòâóåò äëèòåëüíûé
ïðîöåññ óâåëè÷åíèÿ ìàññû è ïëîòíîñòè îêîëîçâåçäíîãî äèñêà, îñîáåííî â åãî
âíåøíèõ çîíàõ. Ýòî ïðîÿâëÿåòñÿ â óñèëåíèè ïîòîêîâ èçëó÷åíèÿ â ýìèññèîííûõ
ëèíèÿõ. Â êàêîé-òî ìîìåíò ïðîèñõîäèò âûáðîñ ãàçà âî âíóòðåííèå çîíû
äèñêà, ÷òî ïðèâîäèò ê ïàäåíèþ îïòè÷åñêîãî áëåñêà îáúåêòà. Ïðè ýòîì
ñîõðàíÿåòñÿ âûñîêèé óðîâåíü èçëó÷åíèÿ â ýìèññèîííûõ ëèíèÿõ, êîòîðûå
ôîðìèðóþòñÿ âî âíåøíèõ çîíàõ îêîëîçâåçäíîãî äèñêà. Â ñâîþ î÷åðåäü
âûñîêàÿ ïëîòíîñòü ãàçà âî âíåøíèõ çîíàõ ïðîâîöèðóåò óñèëåíèå àêêðåöèîííûõ
ïðîöåññîâ è íàñòóïëåíèå àêòèâíîé ñòàäèè [20,22].  Òàêèì îáðàçîì, èçìåíåíèå
â ñòðóêòóðå îêîëîçâåçäíîãî äèñêà ÿâëÿåòñÿ ïðåäøåñòâåííèêîì àêòèâíîñòè â
ðåíòãåíîâñêîì äèàïàçîíå. Â ïðîöåññå ñàìîé âñïûøêè áîëüøàÿ ìàññà ãàçà èç
îêîëîçâåçäíîãî äèñêà ïåðåäàåòñÿ íåéòðîííîé çâåçäå. Ïîñëå ýòîãî ïðîèñõîäèò
âîññòàíîâëåíèå ïîâðåæäåííîãî äèñêà.

Â ðåçóëüòàòå èññëåäîâàíèÿ îáúåêòà V725 Tau âûÿâëåíû ñëåäóþùèå èçìåíåíèÿ:
1. Âûñîêèé óðîâåíü áëåñêà îáúåêòà ñîõðàíÿëñÿ â òå÷åíèå òðåõ ëåò, â

êîíöå 2019ã. íà÷àëîñü åãî ïîíèæåíèå.
2. Íà÷èíàÿ ñ 2016ã., íàáëþäàåòñÿ ïîñòåïåííîå óâåëè÷åíèå ïîòîêîâ

èçëó÷åíèÿ â ýìèññèîííûõ ëèíèÿõ H  è H .
3. Ýêâèâàëåíòíûå øèðèíû ýòèõ ëèíèé (   Å17HEW  ,   Å92HEW . )

Ðèñ.4. Ïðîôèëè ýìèññèîííûõ ëèíèé H  (ñëåâà) è H  (ñïðàâà). Îñü X - øêàëà ãåëèî-
öåíòðè÷åñêèõ ëó÷åâûõ ñêîðîñòåé, îñü Y - çíà÷åíèÿ èíòåíñèâíîñòåé, íîðìèðîâàííûå ê óðîâíþ
íåïðåðûâíîãî ñïåêòðà.
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ïîêà íå äîñòèãëè çíà÷åíèé (-25Å ), çàðåãèñòðèðîâàííûõ  âî âðåìÿ ãèãàíòñêîé
ðåíòãåíîâñêîé âñïûøêè 2009ã., íî ñóùåñòâåííî ïðåâûøàþò ðåçóëüòàòû (-10Å ),
ïîëó÷åííûå â ïðîöåññå àêòèâíîé ôàçû 2011ã. [17,20].

Èìåííî òàêîå ñî÷åòàíèå çíà÷åíèé ïàðàìåòðîâ õàðàêòåðíî äëÿ ñîñòîÿíèÿ
îáúåêòà íàêàíóíå íà÷àëà àêòèâíîé ôàçû.

Ðàáîòà ïîääåðæèâàåòñÿ Ïðîãðàììîé öåëåâîãî ôèíàíñèðîâàíèÿ BR05336383
Àýðîêîñìè÷åñêîãî êîìèòåòà Ìèíèñòåðñòâà îáîðîíû è àýðîêîñìè÷åñêîé ïðîìûø-
ëåííîñòè Ðåñïóáëèêè Êàçàõñòàí
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PHOTOMETRIC AND SPECTROSCOPIC STUDY OF THE
OBJECT Be/X-RAY BINARY V725 Tau = A0535 + 262

L.N.KONDRATYEVA, E.K.DENISSYUK, I.V.REVA, M.A.KRUGOV,
G.K.AIMANOVA, A.V.KUSAKIN, B.K.OMAR

The paper presents the results of spectral and photometric observations of the
binary system with the X-ray component V725 Tauri = A0535 + 262. It consists
of a giant star HDE 245770 of spectral class O9.7 and pulsar A0535 + 26 with
a pulsation period of ~103 sec. The active stages of this object, accompanied by
"giant" X-ray flashes, have been observed repeatedly. Recent events took place in
2009-2011. As a result of our study performed in 2017-2020, the following data
were obtained: over the past three years, the brightness of the object in the B
and V bands remained at a high level, at the end of 2019 its decline began.
Moreover, from 2016 a gradual increase in the radiation fluxes in the H  and
H  emission lines is observed. At present, the equivalent widths of these lines

exceed the values recorded during the giant X-ray flash of 2011. Previous
researches have shown that a similar combination of the characteristics of a given
object, namely, an increase in the radiation flux in the emission lines when the
brightness is weakened, are recorded just before the beginning of an active stage.

Keywords: variable stars: symbiotic stars: emission lines: individual: V725 Tauri



421ÈÑÑËÅÄÎÂÀÍÈÅ  ÎÁÚÅÊÒÀ  V725 Tau

ËÈÒÅÐÀÒÓÐÀ

1. P.Reig, J.Fabregat, M.Coe, Astron. Astrophys., 322, 193, 1997.
2. P.Reig, P.Nersesian, A.Zezas et al., Astron. Astrophys., 590, A122, 2016.
3. I.Monageng, V.McBride, M.Coe et al., Mon. Not. Roy. Astron. Soc., 464, 572, 2017.
4. N.Haigh, M.Coe, J.Fabregat, Mon. Not. Roy. Astron. Soc., 350, 1457, 2004.
5. M.Finger, R.Wilson, B.Harmon, Astrophys. J., 459, 288, 1996.
6. R.Warwick, M.Watson, M.Sims, Space Sci. Rev., 30, 461, 1981.
7. F.Nagase, S.Hayakawa, H.Kunieda et al., Astrophys. J., 263, 814, 1982.
8. S.Sembay, R.Schwartz, L.Orwig et al., Astrophys. J., 351, 675, 1990.
9. F.Makino, W.Cook, J.Grunsfeld et al., IAU Circ, 4769, 1, 1989.
10. J.Clark, A.Tarasov, I.Steele et al., Mon. Not. Roy. Astron. Soc., 294, 165, 1998.
11. J.Tueller, M.Ajello, S.Barthelmy, ATel, 504, 2005.
12. M.Coe, P.Reig, V.McBride et al., Mon. Not. Roy. Astron. Soc., 368, 447, 2006.
13. I.Caballero, A.Santangelo, F.Kretschmar et al., Astron. Astrophys., 408, L17, 2008.
14. C.Wilson-Hodge, M.Finger, A.Camero-Arranz et al., ATel, 2324, 2009.
15. M.Reynolds, J.Miller, Astrophys. J., 723, 1799, 2010.
16. T.Mihara, M.Nakajima, T.Yamamoto et al., ATel., 2970, 2010.
17. Y.Moritani, D.Nogami, A.Okazaki et al., arXiv:1105.4721, 1, 2011.
18. L.Kondratyeva, F.Rspaev, Ye.Aimuratov et al., News of the National Acad. of

Sci. Republ. Kazakhstan, 5, 12, 2016.
19. A.Kharitonov, V.Tereschenko, L.Knyazeva, Spectrophotometric catalog of stars,

Almaty, 2011.
20. A.Camero-Arranz, M.Finger, C.Wilson-Hodge et al., arXiv:1109.3924, 2, 2012.
21. W.Iwakiri, M.Serino, T.Takagi et al., ATel, 8977, 2016.
22. J.Yan, L.Hui, L.Qingzhong, arXiv: 1111.0715, 1, 2011.


