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ÓÄÊ 524.38 ÈÑÑËÅÄÎÂÀÍÈÅ ÑÏÅÊÒ�ÀËÜÍÎÉÈ ÔÎÒÎÌÅÒ�È×ÅÑÊÎÉ ÏÅ�ÅÌÅÍÍÎÑÒÈÎÏÒÈ×ÅÑÊÎÉ ÊÎÌÏÎÍÅÍÒÛ�ÅÍÒ�ÅÍÎÂÑÊÎ�Î ÈÑÒÎ×ÍÈÊÀ ÑÏÓÒÍÈÊÀÈÍÒÅ��ÀË IGR 21343+4738È.Ô. Áèêìàåâ, Å.À. ÍèêîëàåâàÀííîòàöèÿÂ ðàáîòå ïðåäñòàâëåíû ïðåäâàðèòåëüíûå ðåçóëüòàòû ñïåêòðîñêîïè÷åñêîãî è �îòî-ìåòðè÷åñêîãî ìîíèòîðèíãà îïòè÷åñêîé êîìïîíåíòû æåñòêîãî ðåíòãåíîâñêîãî èñòî÷íèêàIGR 21343+4738 ïî íàáëþäåíèÿì íà òåëåñêîïå �ÒÒ-150. Âïåðâûå ïîëó÷åíû îöåíêè îð-áèòàëüíûõ ïàðàìåòðîâ ñèñòåìû: γ -ñêîðîñòü ñèñòåìû ðàâíà −70 êì/ñ, ïîëóàìïëèòóäàêðèâîé ëó÷åâûõ ñêîðîñòåé K = 10 êì/ñ, îðáèòàëüíûé ïåðèîä ñèñòåìû ñîñòàâëÿåò 40 èëè
80 äíåé. Âûïîëíåí ïðåäâàðèòåëüíûé àíàëèç �îòîìåòðè÷åñêîé ïåðåìåííîñòè íà ðàçíûõâðåìåííûõ ìàñøòàáàõ � ÷àñû, äíè, ìåñÿöû, ãîäû.Êëþ÷åâûå ñëîâà: Be-çâåçäû, ðåíòãåíîâñêèå èñòî÷íèêè, IGR 21343+4738.ÂâåäåíèåÈñòî÷íèê IGR 21343+4738 áûë çàðåãèñòðèðîâàí ñïóòíèêîì ÈÍÒÅ��ÀË âîâñïûøå÷íîé ñòàäèè â 2003�2004 ãã. ñ ïîòîêîì 1.6 ± 0.3 ìÊðàá, ïîñëå ÷åãî ïî-òîê óïàë íèæå 0.5 ìÊðàá è îáúåêò ñòàë íåâèäèì äëÿ ÈÍÒÅ��ÀËà. Ïîèñê îáú-åêòà â îïòèêå áûë íà÷àò â 2005 ã. íà 1.5-ì ðîññèéñêî-òóðåöêîì òåëåñêîïå (�ÒÒ-150) â Íàöèîíàëüíîé îáñåðâàòîðèè TUBITAK (Òóðöèÿ) ïóòåì �îòîìåòðèè ïîëÿâ îáëàñòè èñòî÷íèêà. Â 2006 ã. îáëàñòü èñòî÷íèêà íàáëþäàëàñü ðåíòãåíîâñêèìòåëåñêîïîì ×àíäðà ïî çàÿâêå ñîòðóäíèêîâ Èíñòèòóòà êîñìè÷åñêèõ èññëåäîâàíèé�ÀÍ [1℄, è êîîðäèíàòû ñëàáîãî ðåíòãåíîâñêîãî èñòî÷íèêà ñîâïàëè ñ ïîëîæåíèåìîïòè÷åñêîé çâåçäû ñ òî÷íîñòüþ â îäíó óãëîâóþ ñåêóíäó. Â ðàáîòå [2℄ áûëà âûïîë-íåíà êëàññè�èêàöèÿ îïòè÷åñêîé êîìïîíåíòû â êà÷åñòâå Be-çâåçäû 13-é âåëè÷èíû.Ñ 2007 ãîäà íà÷àëèñü ñïåêòðîñêîïè÷åñêèå èññëåäîâàíèÿ îïòè÷åñêîé êîìïîíåíòûæåñòêîãî ðåíòãåíîâñêîãî èñòî÷íèêà ïî íàáëþäåíèÿì íà �ÒÒ-150.Äëÿ ïîëó÷åíèÿ îñíîâíûõ �èçè÷åñêèõ ïàðàìåòðîâ ñèñòåìû, îáñóæäàåìûõ â íà-ñòîÿùåé ðàáîòå, ïîòðåáîâàëñÿ ìíîãîëåòíèé ðÿä íàáëþäåíèé, êîòîðûé áûë âûïîë-íåí ïðè ó÷àñòèè ñîòðóäíèêîâ Êàçàíñêîãî óíèâåðñèòåòà: �.ß. Æó÷êîâà, Ñ.Ñ. Ìåëü-íèêîâà, À.È. �àëååâà, Ý.Í. Èðòóãàíîâà.1. ÍàáëþäåíèÿÍà òåëåñêîïå �ÒÒ-150 âûïîëíÿëèñü è �îòîìåòðè÷åñêèå (ñ 2005 ãîäà), è ñïåêòðî-ñêîïè÷åñêèå (ñ 2007 ãîäà) íàáëþäåíèÿ îáúåêòà. Äëÿ �îòîìåòðè÷åñêèõ íàáëþäåíèéâ 2005�2006 ãã. èñïîëüçîâàëàñü ÏÇÑ-ìàòðèöà ÀÍÄÎ� (2048 × 2048 ïèêñåëåé ðàç-ìåðîì 13.5 ìêì), òåðìîýëåêòðè÷åñêè îõëàæäàåìàÿ äî −60

◦Ñ. Ñ 2007 ãîäà íàáëþ-äåíèÿ âûïîëíÿëèñü ñ ïîìîùüþ ïðèáîðà TFOSC. Ôîòîìåòðè÷åñêèå ñíèìêè áûëè



ÈÑÑËÅÄÎÂÀÍÈÅ IGR 21343+4738 137Òàáë. 1Óñðåäíåííûå ðåçóëüòàòû ñïåêòðîñêîïè÷åñêèõ íàáëþäåíèéÏåðèîä Êîëè÷åñòâî 〈V 〉∗H I, △〈V 〉∗∗H I, 〈V 〉He I, △〈V 〉He I,íàáëþäåíèé íî÷åé êì/ñ êì/ñ êì/ñ êì/ñ29.07 � 19.10 2007 ã. 16 −71 13 −75 1229.07 � 14.09 2008 ã. 4 −72 16 −67 1419.07 � 21.11 2009 ã. 8 −72 7 −68 603.08 � 23.08 2010 ã. 10 −70 5 −61 5
∗ Ñðåäíåå çíà÷åíèå ëó÷åâîé ñêîðîñòè.
∗∗ Îøèáêà îïðåäåëåíèÿ ñðåäíåãî çíà÷åíèÿ ëó÷åâîé ñêîðîñòè.
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JD�èñ. 1. Êðèâàÿ ëó÷åâûõ ñêîðîñòåé, ïîñòðîåííàÿ ïî ëèíèÿì He I (ïóíêòèðíàÿ ëèíèÿ �ñâåðòêà ñ ïåðèîäîì 40 äíåé, ñïëîøíàÿ � ñ ïåðèîäîì 80 äíåé)ïîëó÷åíû â îñíîâíîì â áåëîì �èëüòðå ñ ýêñïîçèöèåé 5�30 ñ. Ñïåêòðîñêîïèÿ ïðî-âîäèëàñü ñ èñïîëüçîâàíèåì ýøåëëå-ìîäû ñ ðàçðåøåíèåì 2.5 �A. Ïðîäîëæèòåëüíîñòüýêñïîçèöèé ñîñòàâèëà ïîðÿäêà 20 ìèí. Ñïåêòðàëüíûé äèàïàçîí ñîñòàâëÿåò λ 4000�9000 �A. Îáðàáîòêà ñïåêòðîâ áûëà ïðîâåäåíà â ïðîãðàììíîì ïàêåòå DECH20T [3℄(ñì. òàêæå http://www.gazinur.
om) è ñîñòîÿëà èç ñëåäóþùèõ îïåðàöèé: ýêñòðàê-öèÿ îäíîìåðíûõ âåêòîðîâ èç äâóìåðíûõ èçîáðàæåíèé, óäàëåíèå êîñìè÷åñêèõ ÷à-ñòèö è äå�åêòíûõ ïèêñåëåé, ïðîâåäåíèå êîíòèíóóìà, êàëèáðîâêà äëèí âîëí, èç-ìåðåíèå ëó÷åâûõ ñêîðîñòåé ñïåêòðàëüíûõ ëèíèé. Îáùèå ðåçóëüòàòû íàáëþäåíèéïðåäñòàâëåíû â òàáë. 1.2. Ñïåêòðîñêîïè÷åñêèå èññëåäîâàíèÿÑïåêòð îïòè÷åñêîé çâåçäû ñîäåðæèò â îñíîâíîì âîäîðîäíûå è ãåëèåâûå ëèíèè.Íî âîäîðîäíûå ëèíèè ñèëüíî èñêàæåíû âåòðîâîé êîìïîíåíòîé áûñòðî âðàùàþùåé-ñÿ Be-çâåçäû. Ïîýòîìó êðèâàÿ ëó÷åâûõ ñêîðîñòåé áûëà ïîñòðîåíà ïî ëèíèÿì ãåëèÿ(ðèñ. 1). Íàáëþäåíèÿ îäèíàêîâî õîðîøî îïèñûâàþòñÿ ñèíóñîèäàìè ñ ïåðèîäàìè
40 è 80 äíåé. Ñâåðòêà ñïåêòðîñêîïè÷åñêèõ äàííûõ ñ óêàçàííûìè ïåðèîäàìè ïðåä-ñòàâëåíà íà ðèñ. 2.
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�èñ. 2. Ñâåðòêà êðèâîé ëó÷åâûõ ñêîðîñòåé ñ ïåðèîäàìè 40 (ñëåâà) è 80 (ñïðàâà) äíåé
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�èñ. 3. Èçìåíåíèå ïðî�èëÿ ëèíèè Hα ñî âðåìåíåìÈç àíàëèçà êðèâîé ëó÷åâûõ ñêîðîñòåé âïåðâûå ïîëó÷åíû ïðåäâàðèòåëüíûåîöåíêè îðáèòàëüíûõ ïàðàìåòðîâ ñèñòåìû: γ -ñêîðîñòü ñèñòåìû ðàâíà −70 êì/ñ,ïîëóàìïëèòóäà êðèâîé ëó÷åâûõ ñêîðîñòåé K = 10 êì/ñ.Ïîìèìî îðáèòàëüíîé ïåðåìåííîñòè è èñêàæåíèé, âûçâàííûõ âåòðîâîé êîìïî-íåíòîé, èìååòñÿ ñèñòåìàòè÷åñêîå èçìåíåíèå ïðî�èëåé ëèíèé, à èìåííî óâåëè÷åíèåýìèññèîííîé ñîñòàâëÿþùåé (ðèñ. 3). Ýòî ìîæåò áûòü èíòåðïðåòèðîâàíî êàê íàêîï-ëåíèå âåùåñòâà â äèñêå Be-çâåçäû.
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�èñ. 4. Ïåðåìåííîñòü îïòè÷åñêîé êîìïîíåíòû îáúåêòà IGR 21343+4738 â òå÷åíèå íåñêîëü-êèõ ëåò Òàáë. 2�åçóëüòàòû ïîèñêà �îòîìåòðè÷åñêîãîïåðèîäà ìåòîäîì Ëà�ëåð �ÊèíìàíàÏåðèîä, Ïàðàìåòð ×àñòîòà,ñóò 1/d1.0048557 0.759 0.99516782.9773830 0.792 0.33586541.5016792 0.800 0.665921292.2673352 0.853 0.010838178.9969884 0.865 0.012658767.0563334 0.881 0.01491283. ÔîòîìåòðèÿÔîòîìåòðè÷åñêàÿ ïåðåìåííîñòü îïòè÷åñêîé êîìïîíåíòû îáúåêòà IGR 21343+4738ïðîÿâëÿåòñÿ íà ðàçíûõ âðåìåííûõ ìàñøòàáàõ: îò îäíîãî ÷àñà (â 2007 ã. â òå÷åíèåîäíîé íî÷è íàáëþäàëîñü óâåëè÷åíèå áëåñêà íà 0.5m ) äî îäíîãî ãîäà (ìíîãîëåòíèéòðåíä ïàäåíèÿ ÿðêîñòè, ñì. ðèñ. 4). Îäíî èç îáúÿñíåíèé òðåíäà óìåíüøåíèÿ áëåñêàîïòè÷åñêîé êîìïîíåíòû ñèñòåìû � óâåëè÷èâàþùèéñÿ â ðàçìåðàõ äèñê çàñëîíÿåòBe-çâåçäó.Èññëåäîâàíèå �îòîìåòðè÷åñêîé ïåðåìåííîñòè çâåçäû ìåòîäîì Ëà�ëåð �Êèíìàíà [4℄ ñ ïîìîùüþ ïðîãðàììû WinEfK (Â. �îðàíñêèé, �ÀÈØ, Ìîñêâà) äàåòíàì íåñêîëüêî âîçìîæíûõ ïåðèîäîâ (òàáë. 2). Àíàëèç ñâåðòêè íàêîïëåííûõ ê ñåãî-äíÿøíåìó ìîìåíòó äàííûõ ñ íàéäåííûìè ïåðèîäàìè íå ïîçâîëÿåò ïîêà îäíîçíà÷íîîñòàíîâèòüñÿ íà îäíîì èç íèõ (ðèñ. 5). Ïåðèîä P = 1
d âûçûâàåò ñîìíåíèÿ èç-çàñóòî÷íîé ïåðèîäè÷íîñòè ñàìèõ íàáëþäåíèé. À ïåðèîä P = 79

d áëèçîê ê îäíîìóèç ïåðèîäîâ, íàéäåííûõ èç àíàëèçà êðèâîé ëó÷åâûõ ñêîðîñòåé.�àáîòà âûïîëíåíà ïðè ÷àñòè÷íîé �èíàíñîâîé ïîääåðæêå �ÔÔÈ (ïðîåêòû � 09-02-97013-ð-Ïîâîëæüå, 10-02-01145-à). Àâòîðû áëàãîäàðíû ÒÞÁÈÒÀÊ çà ÷àñòè÷-íóþ ïîääåðæêó â èñïîëüçîâàíèè �ÒÒ-150.
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�èñ. 5. Ñâåðòêà óñðåäíåííûõ �îòîìåòðè÷åñêèõ äàííûõ ñ ïåðèîäàìè P = 1.5d è P = 79
dSummaryI.F. Bikmaev, E.A. Nikolaeva. INTEGRAL X-Ray Sour
e IGR 21343+4738: Spe
tral andPhotometri
 Variability Resear
h of the Opti
al Component.The preliminary results of photometri
 and spe
tros
opi
 monitoring of the opti
al 
om-ponent of the hard X-ray sour
e IGR 21343+4738 by the RTT-150 teles
ope are presented. Forthe �rst time, estimates of the system's orbital parameters have been obtained: the γ -velo
ityis −70 km/s, the semi-amplitude of radial velo
ity 
urve is K = 10 km/s, and the system'sorbital period is 40 or 80 days. A preliminary analysis of photometri
 variability on di�erenttime s
ales (hours, days, months, and years) is 
ompleted.Key words: Be-stars, X-ray sour
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