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MWC 560 (= V694 Mon) is a symbioti-like star whose harater is still not lear. Thisstar was disovered as an emission-line objet V = 12:m5 by Merrill and Burwell (1943).Sanduleak and Stephenson (1973) gave a spetral lassi�ation of M4ep. One interestingphenomenon of MWC 560 is its ikering. Bond et al. (1984) �rst noted the rapid variationwith amplitudes of about 0:m2 and time sales of a few minutes. Flikering is a ommonproperty of CVs, but is rarely seen on symbioti stars (Dobrzyka et al. 1996).Tomov et al. (1990) reported an outburst reahing V = 9:m1, assoiated with remarkableblue-shifted absorption lines with veloities up to �6500 km s�1. The strong shift implieda high-veloity and highly-ollimated jet. These absorption lines showed rapid variability(Tomov et al. 1990, 1997). The magnitude dropped to V ' 10:2 by 1993 and has remainedat this mean value up to now. The interval between the 1990 outburst and the 1995 smallmaxima agrees with the orbital period � 1930 day (Miko lajewski et al. 1998). At presentthe orbital phase may be the same as in 1990 and 1995, but the objet is not in outburstnow.In this paper, we report time-resolved CCD observations of MWC 560 to detet iker-ing. The CCD photometri observations were done on 13 nights using ST-7E (un�lteredor R-�ltered) and ST-7 (un�ltered) ameras attahed to a 25-m Shmidt{Cassegraintelesope at Kyoto University and an R-�ltered PixelVision amera (SITe SI004AB hip,CryoTiger-ooled) attahed to a 60-m reetor at Ouda Station (Ohtani et al. 1992).The exposure times were 15 s and 5 s, respetively. The images were dark-subtrated,at-�elded and analyzed with the JavaTM-based aperture photometry pakage developedby one of the authors (TK) and with IRAF APPHOT pakage (IRAF is distributed byNational Optial Astronomy Observatories in U.S.A.), respetively. We determined thedi�erential magnitude of MWC 560 using the omparison star GSC 5396.1090 (TyhoV = 10:66, B � V = 1:73, so R ' 9:7, Ski�, 1998) whose onstany was on�rmed withthe hek star GSC 5396.491. Table 1 is a summary of the observations.R-magnitude of MWC 560 is about 9:m8. Although the nightly average magnitudesseem to show slight variability both of the R-�ltered and un�ltered data sets, moreobservation is needed to on�rm this.We analyzed the data set observed on six nights at Kyoto using DFT (disrete Fouriertransform) algorithm. The light urves used for DFT analysis and the results are shownin Fig. 1. The absissa is time in Julian Date or frequeny, and the ordinate is di�erentialmagnitude or relative power. These spetra are shown at the frequenies higher than
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Figure 1. Light urve and power spetrum on individual night data



IBVS 5028 3
Table 1: Summary of observationsStart / end Na Exp Filter �b �mag Sited(JD� 2450000) (se) (mag) (mag)1834.191 / .311 637 5.0 R 0.037 0.383 O1839.240 / .303 295 15.0 none 0.027 �0.024 K11844.242 / .283 401 5.0 R 0.020 0.427 O1849.314 / .332 55 5.0 R 0.037 0.450 O1850.295 / .359 310 5.0 R 0.025 0.408 O1852.280 / .327 471 5.0 R 0.026 0.272 O1855.205 / .245 220 15.0 R 0.043 0.193 K21858.279 / .352 59 15.0 R 0.064 0.250 K21871.120 / .251 469 15.0 none 0.077 �0.084 K21872.124 / .372 975 15.0 none 0.045 �0.004 K21873.144 / .369 961 15.0 none 0.016 �0.091 K21874.161 / .367 810 15.0 none 0.031 �0.091 K21875.134 / .371 832 15.0 none 0.052 �0.087 K2a number of framesb standard deviation of di�erential magnitudes of the omparison star:omparison� hek nightly averaged di�erential magnitude of MWC560d O: at Ouda, K1: at Kyoto with ST-7, K2: at Kyoto with ST-7E

that orresponding to the period equal to the half-duration of eah observational run.The arrows in Fig. 1 are put for help and do not show preise peaks. 1 sigma of theomparison is about 0:m02{0:m08, so the variation is real.As shown in Fig. 1 left, we detet quasi-periodi modulation from minutes to hours withtypial amplitude about 0:m2. Fig. 1 right shows some peaks from 20 min to 2 hours, butthere is no peak oherent over the whole data set. The resultant time sales of variabilityand the apparent lak of rigid oherene have on�rmed the �ndings in previous studies:Mihalitsianos et al. (1993) found quasi-periodi variations with periods of 24, 35, and58 min, superposed on hourly variability. Tomov et al. (1996) deteted a periodiity of70 min whih was oherent over a few days. Dobrzyka et al. (1996) obtained 22 minperiod.Our observation seems to suggest that the general harateristis of short-term vari-ability in V694 Mon have been stable nearly a deade. The lak of oherene suggests thatthese dominant osillations are quasi-periodi, rather than stritly periodi as expetedfrom the magneti rotator model (Tomov et al. 1992; Shore et al. 1994). We are going toontinue this observation in order to larify the nature of these periodiities.We thank to K. Matsumoto and H. Iwamatsu for helping our observations. And weaknowledge editors' helpful suggestions.
Referenes:Bond, H. E., Pier, J., Pilahowski, C., Slovak, M., & Szkody, P., 1984, B.A.A.S., 16, 516Dobrzyka, D., Kenyon, S. J., & Milone, A. E., 1996, AJ, 111, 414Merrill, P. W., & Burwell, C. G., 1943, ApJ, 98, 153
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