
COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4532 Konkoly ObservatoryBudapest3 November 1997HU ISSN 0374 { 0676CONFIRMATION OF THE SU UMa NATURE OF V1504 CygD. NOGAMI, S. MASUDADepartment of Astronomy, Faculty of Science, Kyoto University, Sakyo-ku, Kyoto 606-01, Japan,e-mail: nogami@kusastro.kyoto-u.ac.jp, masuda@kusastro.kyoto-u.ac.jpVariability of V1504 Cyg was discovered by Beljawski (1936), and designated as S4693.Then, Crocker (1978) measured the outburst duration of 3{14 days and Kurochkin (1981)suggested that the variable star belongs to Z Cam-type dwarf novae with the outburstrecurrence cycle of 5.823 days. Richter (1987) suspected that V1504 Cyg is an SU UMa-type dwarf nova with a recurrence time irregularly varying between 6.5 and 15 days.Raykov and Yushchenko (1988) suggested that V1504 Cyg is an SU UMa star havingthe recurrence cycle of the normal outburst of 9{10 days, at shortest 6 days, and that ofthe long outburst (lasting � 10 days) of about 100 days. All these studies are based onphotographic surveys. A spectrum obtained by Munari et al. (1997) shows the typicalcharacteristics of dwarf novae in outburst.We made photometric observations in 1994 October 31.402{31.531(UT) and in Novem-ber 3.441{3.523(UT) during a long outburst, using a CCD camera (Thomson TH 7882,576 � 384 pixels) attached to the Cassegrain focus of the 60 cm reector (focal length =4.8 m) at Ouda Station, Kyoto University (for details of the instrumentation, see Ohtaniet al. 1992).To reduce the readout noise and dead time, an on-chip summation of 2�2 pixels to onepixel was adopted. We used an interference �lter which had been designed to reproducethe Johnson V band. The exposure time was 90 s. The dead time between exposures wastypically 13 s.After standard corrections of de-biasing and at-�elding, the frames were processedby an aperture photometry package developed by Taichi Kato, Kyoto University. Themagnitudes of the variable were determined using a local standard star marked as Compin Figure 1. The comparison of the standard star with three check stars C1, C2, andC3 in Figure 1 has indicated the constancy of the standard within 0.02 mag during ourobservations. It also gives 0.02 mag as the nominal 1-sigma error for a single frame in thedi�erential magnitudes for the variable. The V magnitudes of the comparison star andthe check stars (C1{C3) are given as 12.28, 13.71, 11.87, and 12.15 in the VSNET chart(available at the URL: ftp://ftp.kusastro.kyoto-u.ac.jp/pub/vsnet/charts/V1504 Cyg.ps)respectively.The light curves are shown in Figure 2. Superhumps with an amplitude of about0:m2 are clearly seen on 1994 Oct. 31, though the shape is distorted probably due to thesecondary superhump on Nov. 3. We, thus, identify V1504 Cyg as being an SU UMa-typedwarf nova.
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Figure 1. Finding chart of V1504 Cyg. The star marked as Comp is a local standard star whose Vmagnitude is 12.28 in the VSNET chart. C1, C2, and C3 are check stars.
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Figure 2. Superhumps observed on 1994 Oct. 31 and November 3.
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Figure 3. Results of period analyses using PDM technique (upper panel) and LANCELOT (lowerpanel) on the data shown in Figure 2. The inconsistency of the results may be caused by shortcoverages and change of the superhump shape.The mean decline rate during the observations is �0.11 mag d�1. After subtract-ing the linear decline trend from all our data, we performed period analyses using thePhase Dispersion Minimization (PDM) method (Stellingwerf 1978) and LANCELOT(period analysis using arti�cial neural networks, Gaspani 1997, available at the URL:ftp://ftp.kusastro.kyoto-u.ac.jp/pub/vsnet/others/LANC/). The resultant theta diagram(PDM) and G(f) function (LANCELOT) are shown in Figure 3. The minimum and max-imum points respectively correspond to the best estimates of the period. The results areinconclusive probably due to short coverages spanning 3 days and change of the super-hump shape. The superhump period of V1504 Cyg is implied to be around 0:d07, but thisvalue has to be improved.Based on the VSNET posts, Kato (1997) reported that the shortest interval betweensuperoutbursts and normal outbursts are 116 d and 11 d, respectively, which are consistentwith the values cited earlier in this paper (see Table 1). Those recurrence cycles are veryshort for the SU UMa star (see Table 1 in Nogami et al. 1997). In order to study theevolution of dwarf novae it is quite important to measure the orbital period precisely andreveal the recurrence pattern of outbursts in V1504 Cyg.The authors are grateful to Adriano Gaspani (GEOS) for introducing us LANCELOTprogram. We thank T. Kato for his valuable comments. Part of this work is supportedby a Research Fellowship of the Japan Society for the Promotion of Science for YoungScientists (DN).



4 IBVS 4532Table 1: Recent behavior of V1504 Cyg. This table is according to Kato (1997).Date (JD) mag outburst type Note2449514 13.4 super2449611 14.9 ? single obs.2449630 14.3 ? single obs.2449653 14.0 ? single obs.2449660{662 14.4 ?2449864 14.5 ? single obs.2449895 15.6 ? single obs.2449904{908 13.9 super2449930 15.9 ? single obs.2449954 14.7 normal2449975 14.5 normal2450007 14.6 normal2450020{027 13.9 super2450110 14.3 ? single obs.2450219 14.6 ? single obs.2450229 14.9 ? related to 50219?2450248 14.7 normal2450270 15.2 normal single obs.2450289 14.6 normal2450312 15.3 normal2450316 14.6? ? single obs.2450339{341 14.8 normal2450361 14.8 normal2450372 15.2 normal2450400{406 14.2 super2450419 14.9: normal? single obs.References:Beljawski, S., 1936, Perem. Zvezdy, 5, 36Crocker, D.A., 1978, Journal of AAVSO, 7, 73Gaspani, A., 1997, private communicationKato, T., 1997, vsnet-chat, 203 (available at the URL:http://www.kusastro.kyoto-u.ac.jp/vsnet/Mail/vsnet-chat/msg00203.html)Kurochkin, N.E., 1981, Astron. Tsirk., No. 1169, 3Munari, U., Zwitter, T., Bragaglia, A., 1997, A&AS, 122, 495Nogami, D., Masuda, S., Kato, T., 1997, PASP, in pressOhtani, H., Uesugi, A., Tomita, Y., Yoshida, M., Kosugi, G., Noumaru, J., Araya, S.,Ohta, K. et al. 1992, Memoirs of the Faculty of Science, Kyoto University, Series Aof Physics, Astrophysics, Geophysics and Chemistry, 38, 167Raykov, A.A., Yushchenko, A.V., 1988, Perem. Zvezdy, 22, 853Richter, G.A., 1987, MVS, 11, 35Stellingwerf, R.F., 1978, ApJ, 224, 953


