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rimea.uaÏîñòóïèëà â ðåäàêöèþ 20 �åâðàëÿ 2009 ã.Àííîòàöèÿ. Â ðàáîòå ïðåäñòàâëåíû ðåçóëüòàòû ìíîãîöâåòíûõ �îòîìåòðè÷åñêèõ è ïîëÿðèìåòðè-÷åñêèõ íàáëþäåíèé äâîéíîé ñèñòåìû V1696 CYG, ïîëó÷åííûõ â Êðûìñêîé àñòðî�èçè÷åñêîé îáñåð-âàòîðèè â 2006 ã. Ïîêàçàíî, ÷òî íàáëþäàåìûå èçìåíåíèÿ ëèíåéíîé ïîëÿðèçàöèè ó V1696 Cyg õîðî-øî êîððåëèðóþòñÿ ñ �àçîé îðáèòàëüíîãî ïåðèîäà. Íàéäåíû èçìåíåíèÿ áëåñêà (∼ 0.1m) â UBVRI-ïîëîñàõ. Êîððåëÿöèÿ èçìåíåíèÿ áëåñêà ñ �àçîé îðáèòàëüíîãî ïåðèîäà âûðàæåíà ñëàáî. Ïîêàçàíîíàëè÷èå áûñòðîé �îòîìåòðè÷åñêîé ïåðåìåííîñòè.UBVRI PHOTOMETRY AND POLARIMETRY BINARY V1696 CYG, by K.A. Antonyuk. Theresults of multi-polarimetri
 and photometri
 observations of a binary system V1696 CYG, obtained inthe Crimean Astrophysi
al Observatory in 2006 is present. We show that the observed 
hanges in thelinear polarization in V1696 Cyg is well 
orrelated with the phase of the orbital period. Changes in thebrightness (∼ 0.1m) in the UBVRI bands was found. The 
orrelation between 
hanges in brightness withthe phase of the orbital period is expressed weakly. We show the existen
e of the rapid photometri
variability.Êëþ÷åâûå ñëîâà: ïîëÿðèìåòðèÿ, �îòîìåòðèÿ, V1696 Cyg1 ÂâåäåíèåÎáúåêòîì äàííîãî èññëåäîâàíèÿ ÿâëÿåòñÿ ïåðåìåííàÿ V1696 Cyg (HD 197409, WR148) � ñïåêòðàëü-íî äâîéíàÿ çâåçäà. Îäíà èç êîìïîíåíò ñèñòåìû ÿâëÿåòñÿ çâåçäîé òèïà Âîëü�à-�àéå (W-R). Ñèñòåìàïîäðîáíî èçó÷àëàñü Áðàøåðîì, â ÷àñòíîñòè áûë îïðåäåëåí îðáèòàëüíûé ïåðèîä 4.317364d (Áðàøåð,1979). Ìî��àò êëàññè�èöèðóåò ñèñòåìó êàê WR+O (Ìî��àò è äð., 1980). Äëÿ íåå �óíêöèÿ ìàññ
f(m) = 0.25M⊙, ÷òî ìàëî ïî ñðàâíåíèþ ñî âñåìè èçâåñòíûìè W-R äâîéíûìè òîãî æå òèïà. Ïðåä-ïîëàãàåòñÿ âîçìîæíîñòü íàëè÷èÿ â ñèñòåìå êîìïàêòíîãî îáúåêòà (Ìî��àò è äð., 1979)è ñëàáîãîðåíòãåíîâñêîãî èñòî÷íèêà (Ïîëëîê, 1995). Êîñâåííî ýòî òàêæå ìîæåò ïîäòâåðæäàòüñÿ áîëüøèì ðàñ-ñòîÿíèåì îò ãàëàêòè÷åñêîé ïëîñêîñòè Z = 500− 800 ïñ (Ìî��àò è äð., 1980; Õàéäàÿò è äð., 1982).Äëÿ ïîäòâåðæäåíèÿ ýòîé ãèïîòåçû íåîáõîäèìî ïðîâåñòè íàäåæíîå ìîäåëèðîâàíèå ñèñòåìû. Â ðàì-êàõ ðåøåíèÿ ýòîé çàäà÷è Äðèññåí è äð. (1986) ïî îäíîöâåòíûì ïîëÿðèìåòðè÷åñêèì íàáëþäåíèÿìïðåäïîëîæèëè, ÷òî íàêëîí îðáèòû i = 61◦.Ôîòîìåòðè÷åñêàÿ ïåðåìåííîñòü ïî íàáëþäåíèÿì ðàçíûõ àâòîðîâ (Àíòîõèí, 1984; Ìî��àò è äð.,1986; Ìàð÷åíêî è äð., 1996) ñîñòàâëÿåò 0.03m

− 0.05m â ïîëîñå V.
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�èñ. 1. Èçìåíåíèÿ ëèíåéíîé ïîëÿðèçàöèè V1696 Cyg â UBVRI-ïîëîñàõÂ äàííîé ðàáîòå ïðåäñòàâëåíû ðåçóëüòàòû íîâûõ ìíîãîöâåòíûõ �îòîìåòðè÷åñêèõ è ïîëÿðèìåò-ðè÷åñêèõ èññëåäîâàíèé ïîâåäåíèÿ V1696 Cyg â 2006 ã. Öåëüþ ðàáîòû ÿâëÿåòñÿ èçó÷åíèå ïîâåäåíèÿëèíåéíîé ïîëÿðèçàöèè â ðàçëè÷íûõ ñîñòîÿíèÿõ ñèñòåìû. Ïîìèìî ýòîãî ïðîâîäèëàñü �îòîìåòðèÿ âýòîì æå èíòåðâàëå âðåìåíè ñ öåëüþ ïîèñêà �ëóêòóàöèé áëåñêà.2 ÍàáëþäåíèÿÔîòîìåòðè÷åñêèå è ïîëÿðèìåòðè÷åñêèå UBVRI-íàáëþäåíèÿ V1696 Cyg ïðîâîäèëèñü íà 1.25 ì çåð-êàëüíîì òåëåñêîïå ÀÇÒ-11 Êðûìñêîé àñòðî�èçè÷åñêîé îáñåðâàòîðèè ñ ïîìîùüþ ÏÇÑ-�îòîìåòðàíà îñíîâå êàìåðû FLI 1001 è äâóõëó÷åâîãî ìîäóëèðóþùåãî �îòîìåòðà-ïîëÿðèìåòðà êîíñòðóêöèèÂ. Ïèèðîëû (Êîðõîíåí è Ïèèðîëà, 1984). Äàííûé ïðèáîð ïîçâîëÿåò îäíîâðåìåííî ïðîâîäèòü �î-òîýëåêòðè÷åñêèå è ïîëÿðèìåòðè÷åñêèå íàáëþäåíèÿ â ïÿòè ïîëîñàõ ñ ý��åêòèâíûìè äëèíàìè âîëí0.36, 0.44, 0.53, 0.69 è 0.83 ìêì. Â òå÷åíèå 75 íî÷åé ïðîâîäèëñÿ ìîíèòîðèíã íà ÏÇÑ-�îòîìåòðå. Íàá-ëþäåíèÿ ïðîâåäåíû â ïÿòè øèðîêèõ �îòîìåòðè÷åñêèõ ïîëîñàõ UBVRI, áëèçêèõ ê ñèñòåìå Äæîí-ñîíà.



Ìíîãîöâåòíàÿ �îòîìåòðèÿ è ïîëÿðèìåòðèÿ äâîéíîé ñèñòåìû V1696 Cyg 93Ïðè îáðàáîòêå ïîëÿðèìåòðè÷åñêèõ íàáëþäåíèé ó÷èòûâàëàñü èíñòðóìåíòàëüíàÿ ïîëÿðèçàöèÿ,îïðåäåëÿâøàÿñÿ ïî ñòàíäàðòíûì çâåçäàì (Ñåðêîâñêèé, 1974) äëÿ êàæäîãî öâåòà. Òî÷íîñòü åå îïðå-äåëåíèÿ áûëà íå õóæå ∼ 0.02% â BRI-ïîëîñàõ è ∼ 0.04% â UV-ïîëîñàõ. Äëÿ êàæäîé íî÷è íàáëþäå-íèé âû÷èñëÿëèñü ñðåäíèå çíà÷åíèÿ ïàðàìåòðîâ Ñòîêñà è èõ îøèáêè, îïðåäåëÿåìûå ïî äèñïåðñèèîòäåëüíûõ íàáëþäåíèé â äàííóþ íî÷ü.Â êà÷åñòâå çâåçä ñðàâíåíèÿ äëÿ �îòîýëåêòðè÷åñêèõ èçìåðåíèé èñïîëüçîâàëèñü çâåçäûBD+52 2774 è GSC 03586-01864, äëÿ êîòîðûõ áûëè ïîëó÷åíû âåëè÷èíû UBVRI ïðèâÿçêîé ê �îòî-ìåòðè÷åñêèì ñòàíäàðòàì â ñèñòåìå Äæîíñîíà.Òàáëèöà 1. Çâåçäíûå âåëè÷èíû çâåçä ñðàâíåíèÿ
α2000 δ2000 U(±) B(±) V(±) R(±) I(±)20 41 31 +52 36 46 11.712(0.031) 11.719(0.016) 11.313(0.025) 10.853(0.010) 10.599(0.011)20 41 29 +52 35 23 14.798(0.025) 14.518(0.0032) 13.858(0.0019) 13.199(0.0023) 12.684(0.0021)20 41 29 +52 33 52 15.111(0.036) 14.901(0.0059) 14.226(0.0030) 13.545(0.0022) 12.962(0.0024)20 41 34 +52 34 23 16.168(0.029) 15.300(0.0056) 14.520(0.0052) 13.841(0.0043)Â áëèæàéøåé îêðåñòíîñòè ïåðåìåííîé áûëè ïîäîáðàíû çâåçäû ñðàâíåíèÿ äëÿ îáðàáîòêè ÏÇÑ-íàáëþäåíèé. Àíàëèç äëèòåëüíîãî ðÿäà ïîêàçàë îòñóòñòâèå ïåðåìåííîñòè êàêîé-ëèáî èç óêàçàííûõçâåçä ñ àìïëèòóäîé áîëåå 0.01m. Â ïðåäåëàõ ýòîé âåëè÷èíû íàáëþäàëèñü ëèøü ñëó÷àéíûå �ëóêòó-àöèè. Çâåçäíûå âåëè÷èíû çâåçä ñðàâíåíèÿ è èõ êîîðäèíàòû äàíû â òàáëèöå 1.Òàáëèöà 2. Ïîëÿðèìåòðè÷åñêèå íàáëþäåíèÿ V1696 CygJD 2453900 + ... Q±, % U±, %U B V R I U B V R I63.3717 −0.990.12 −0.880.08 −0.530.13 −0.430.06 −0.360.10 −0.530.10 −0.350.06 −0.430.09 −0.170.07 −0.040.1064.4164 −0.730.09 −0.950.07 −0.960.12 −0.660.06 −0.570.08 −0.990.10 −0.680.06 −0.960.11 −0.700.05 −0.930.0865.3685 −0.880.08 −0.720.06 −0.940.09 −0.420.02 −0.400.03 −0.140.08 −0.340.06 −0.170.08 −0.230.02 −0.210.0366.3385 −0.770.09 −0.940.06 −0.990.10 −0.650.03 −0.730.03 −1.140.08 −0.940.06 −1.140.09 −0.580.02 −0.450.0367.4234 −1.220.10 −0.670.06 −1.120.09 −0.430.03 −0.340.03 −0.530.09 −0.450.06 −0.600.09 −0.330.03 −0.330.0368.3823 −1.070.08 −1.170.05 −1.450.09 −0.980.02 −0.880.03 −1.100.08 −0.820.06 −1.000.10 −0.520.02 −0.420.03�åçóëüòàòû íàáëþäåíèé ïîëÿðèçàöèè äàíû â òàáëèöå 2 è ïðèâåäåíû íà ðèñ. 1. Íà íåì ïîêàçàíûñðåäíèå çíà÷åíèÿ ñòåïåíè ïîëÿðèçàöèè è �àçîâîãî óãëà ñ èõ îøèáêàìè â ïÿòè öâåòàõ, ñâåðíóòûå ñîðáèòàëüíûì ïåðèîäîì.×åòêî âèäíî íàëè÷èå ñóùåñòâåííûõ èçìåíåíèé â çàâèñèìîñòè îò �àçû îðáèòàëüíîãî ïåðèîäàâî âñåõ ïîëîñàõ. Âèäíî, ÷òî èçìåíåíèÿ ïàðàìåòðîâ ïîëÿðèçàöèè ñèñòåìû ïðîèñõîäÿò ñ ïåðèîäîì1/2 îðáèòàëüíîãî. Íàëè÷èå âòîðîé ãàðìîíèêè, â äàííîì ñëó÷àå, ìîæåò ãîâîðèòü îá ý��åêòå îò-ðàæåíèÿ íà àòìîñ�åðå âòîðîãî êîìïîíåíòà. Ýòî ñîãëàñóåòñÿ ñ ïîëó÷åííûìè ðàíåå îäíîöâåòíûìèíàáëþäåíèÿìè (Äðèññåí è äð., 1986).V1696 Cyg ïðàêòè÷åñêè íå ïîêàçûâàåò çàâèñèìîñòè áëåñêà îò �àçû îðáèòàëüíîãî ïåðèîäà. Èç-ìåíåíèÿ áëåñêà â ïîëîñå R íå ïðåâûøàþò 0.1m è íîñÿò íåïåðèîäè÷åñêèé õàðàêòåð. Ê ñîæàëåíèþ,ïîëó÷åííûõ íàáëþäàòåëüíûõ äàííûõ íåäîñòàòî÷íî íè äëÿ îöåíêè ìàññû ãàçîâîé îáîëî÷êè (â ïðåä-ïîëîæåíèè, ÷òî ëèíåéíàÿ ïîëÿðèçàöèÿ â ñèñòåìå âîçíèêàåò â ðåçóëüòàòå ðàññåÿíèÿ íà ñâîáîäíûõýëåêòðîíàõ â îïòè÷åñêè òîíêîé ãàçîâîé îáîëî÷êå), íè äëÿ îïðåäåëåíèÿ îðèåíòàöèè ñèñòåìû, êàê ýòîáûëî ñäåëàíî ðàíåå äëÿ RY Per (Øàõîâñêîé, 2004). Îäíàêî â äàëüíåéøåì, ðàññìàòðèâàÿ èçìåíåíèÿ
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�èñ. 2. Äîëãîâðåìåííûé ìîíèòîðèíã áëåñêà V1696 Cyg â UBVRI-ïîëîñàõ
ïàðàìåòðîâ ëèíåéíîé ïîëÿðèçàöèè V1696 Cyg, ìîæíî ïðåíåáðåãàòü ý��åêòàìè èçìåíåíèÿ áëåñêàñèñòåìû êàê â ãëàâíîì, òàê è âî âòîðè÷íîì çàòìåíèè.ÏÇÑ-ìîíèòîðèíã V1696 Cyg ïðîâîäèëñÿ íà ïðîòÿæåíèè 75 íî÷åé. Åãî ðåçóëüòàòû ïðåäñòàâëåíûíà ðèñ. 2. Íàáëþäåíèÿ ïîêàçûâàþò ìàëóþ �îòîìåòðè÷åñêóþ àêòèâíîñòü (∼ 0.1m) âî âñåõ ïîëîñàõ.Ïîëó÷åííûé ðåçóëüòàò õîðîøî ñîãëàñóåòñÿ ñ ðåçóëüòàòàìè äðóãèõ àâòîðîâ (Ïàíîâ è äð., 2000). Íàêðèâîé áëåñêà íàáëþäàåòñÿ áûñòðàÿ íåïðàâèëüíàÿ ïåðåìåííîñòü, âûçâàííàÿ, ïî âñåé âèäèìîñòè,èçìåíåíèÿìè òåìïîâ àêðåöèè â ñèñòåìå. Íàëè÷èå ýòîãî ý�åêòà îòìå÷àëîñü è äðóãèìè àâòîðàìè(Àíòîõèí, 1989; Æèëÿåâ è äð., 1995).Ñ öåëüþ ïîèñêà êîðîòêîïåðèîäè÷åñêèõ èçìåíåíèé áëåñêà íà ïðîòÿæåíèè 4 íî÷åé ïðîâîäèëàñüýëåêòðî�îòîìåòðèÿ îáúåêòà ñ âðåìåííûì ðàçðåøåíèåì 7 ñåêóíä. Âèäíî (ðèñ. 3), ÷òî ó V1696 Cygíàáëþäàþòñÿ áûñòðûå èçìåíåíèÿ áëåñêà, íàèáîëåå ñèëüíî âûðàæåííûå â êðàñíûõ ïîëîñàõ.
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�èñ. 3. Áëåñê V1696 Cyg â UBVRI-ïîëîñàõ 19.08.063 Çàêëþ÷åíèåÏðåäñòàâëåííûå âûøå ðåçóëüòàòû ìíîãîöâåòíûõ �îòîìåòðè÷åñêèõ è ïîëÿðèìåòðè÷åñêèõ íàáëþäå-íèé äâîéíîé ñèñòåìû V1696 Cyg ïîêàçûâàþò, ÷òî íàáëþäàåìûå èçìåíåíèÿ ëèíåéíîé ïîëÿðèçàöèè óV1696 Cyg õîðîøî êîððåëèðóåòñÿ ñ �àçîé îðáèòàëüíîãî ïåðèîäà. Ó ñèñòåìû áûëè îòìå÷åíû èçìåíå-íèÿ áëåñêà (∼ 0.1m) âî âñåõ ïîëîñàõ. Êîððåëÿöèÿ èçìåíåíèÿ áëåñêà ñ �àçîé îðáèòàëüíîãî ïåðèîäàâûðàæåíà ñëàáî. Ïîêàçàíî íàëè÷èå áûñòðîé �îòîìåòðè÷åñêîé ïåðåìåííîñòè.ËèòåðàòóðàÀíòîõèí È. // Àñòðîí. öèðê. 1984. Ò. 1350. Ñ. 1.Àíòîõèí È., ×åðåïàùþê A. // Ïèñüìà â Àñòðîí. æóðí. 1989. Ò. 15. �. 4. Ñ. 303.Áðàøåð (Bra
her K.) // PASP. 1979. V. 91. P. 827.Äðèññåí è äð. (Drissen L., Lamontagne R., Mo�at A. et al.) // Astroph. J. 1986. V. 304. P. 188.
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