
COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5831 Konkoly ObservatoryBudapest21 May 2008HU ISSN 0374 { 0676BV RCIC PHOTOMETRIC OBSERVATIONSOF V733 Cep (PERSSON'S STAR)SEMKOV, E. H.; PENEVA, S. P.Institute of Astronomy, Bulgarian Aademy of Sienes, 72, Tsarigradsko Shose blvd., BG-1784 So�a, Bulgaria,e-mail: esemkov�astro.bas.bg, speneva�astro.bas.bg,Photometri variability is a widespread harateristi of the pre-main sequene (PMS)stars. FU Orionis (FUor) outbursts are a very rare phenomenon but with an importantrole in stellar evolution (Herbig, 1977). An inrease in optial brightness of the orderof 4-5 magnitudes, an F-G supergiant spetrum with broad blue-shifted Balmer lines,strong infrared exess and onnetion with reetion nebulae are the main harateristisof FUors (Reipurth, 1990). Aording to Hartmann and Kenyon (1985) the FUor outburstis a result of a major inrease of aretion from a irumstellar disk on the stellar surfae.Another lass of PMS objets with high amplitude variations has for a prototype thevariable star UX Orionis (UXor). UXors are intermediate mass stars displaying suddendrops in brightness of up to 3 mag. probably aused by variable irumstellar extintion(Natta et al., 1997).The PMS objet V733 Cep (Persson's star) is loated in the dark loud L1216 near toCepheus OB3 assoiation. The variability of V733 Cep is disovered by Swedish amateurastronomer Roger Persson in 2004 (Persson, 2004). He noted the presene of the star onthe red POSS-II image (1991) and its absene on the orresponding POSS-I image (1953).The star is visible also on a Palomar Quik-V plate from 1984. A R-band CCD image ofV733 Cep was taken with the 88 inh telesope on Mauna Kea, Hawaii, on 2004 Otober 9.The magnitude, measured from this observation is about R = 17:m3 (Reipurth et al., 2007).Comparing this value with the data from USNO-B atalog, Reipurth et al. (2007) onludethat the star has faded by 1:m6 (R) over a time period of about 13 yr. The authors suspeta possible outburst in the period 1953-1984 and �nd great spetral similarities to FU Oriitself.In this paper we present BV RI photometri data of V733 Cep obtained in the pe-riod February 2007 - February 2008. Our observations were performed at two observato-ries with three telesopes: the 2-m Rithey-Chretien-Coude and 50/70/172 m Shmidttelesopes of the National Astronomial Observatory Rozhen (Bulgaria) and the 1.3-mRithey-Chretien telesope of the Skinakas Observatory1 of the Institute of Astronomy,University of Crete (Greee). Five di�erent CCD ameras were used during the periodof our photometri observations. The tehnial parameters and hip spei�ations forthe CCD ameras used are summarized in Table 1. All frames were taken through astandard Johnson-Cousins set of �lters. Aperture photometry was performed using IDLDAOPHOT routines. All frames obtained with the 2-m RCC, the 1.3-m RC the 50/70 mShmidt telesope were redued using the same aperture of about 3:000 radius.1Skinakas Observatory is a ollaborative projet of the University of Crete, the Foundation for Researh and Tehnology- Hellas, and the Max-Plank-Institut f�ur Extraterrestrishe Physik.
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Table 1. CCD ameras and hip spei�ationsTelesope CCD type Size Pixel size Field RON2-m RCC VersArray 1300B 1340� 1300 20�m 5:06� 5:06 2.8ADU/rms1.3-m RC Photometris CH360 1024� 1024 24�m 8:05� 8:05 2.6ADU/rms1.3-m RC ANDOR DZ436-BV 2048� 2048 13.5�m 9:06� 9:06 5.3ADU/rmsShmidt ST 8 1530� 1020 9�m 280 � 18:07 6.2ADU/rmsShmidt ST 11000 4008� 2672 9�m 730 � 490 13ADU/rmsIn order to failitate transformation from instrumental measurements to the standardsystem a sequene of �fteen omparison stars in the �eld of V733 Cep was alibrated inBV RI bands. The standard stars used for omparison are of great importane for theorret magnitude estimation. In regions of star formation like the Cepheus L1216 darkloud a great perentage of stars an be photometri variables. Calibrations were madewith the 1.3-m RC telesope during four lear nights in June and July 2007. Standardstars from Landolt (1992) were used as a referene. The �nding hart (R band imagesobtained with the 1.3-m RC telesope) of the omparison sequene is presented in Fig. 1.The �eld is 8:05 � 8:05, entered on V733 Cep. North is at the top and east to the left.Table 2 (available through the IBVS website as 5831-t2.tex) ontains our photometridata for the BV RI omparison sequene. The orresponding mean errors of the meanare listed, too.Three stars from our list (C, G and N) were also measured by Pozzo et al. (2003) inBV I bands. Comparing our magnitudes with the data reported in Pozzo et al. (2003) we�nd a good agreement for I and V values. Only for B magnitudes there are di�erenesat about 0:m2. Three of stars primary seleted for our omparison sequene appear to bephotometri variables unknown to the present. The USNO-B1.0 identi�ation number,the oordinates of the stars and the observed minimal and maximal values for I and Vbands are summarized in Table 3. The stars are named Var. 1, Var. 2, and Var. 3 andthey are also marked on Fig. 1. One of them Var. 1 show a very high amplitude ofbrightness variation (�V = 2:m98) and it is probably a long period variable of Mira type.Var. 2 lie at about 40 south-east from V733 Cep in the same dark loud and it is probablya PMS objet. Table 3. New variable stars in the �eld of V733 CepStar USNO-B1 RA J 2000 DE J 2000 Imax Imin Vmax VminVar. 1 1525-0418386 22:53:46.53 62:34:58.6 13.88 16.24 16.28 19.26Var. 2 1525-0418333 22:53:36.22 62:31:46.8 13.87 14.54 16.36 17.38Var. 3 1525-0418196 22:53:15.69 62:35:27.9 13.06 13.33 15.26 15.61

The results from our CCD photometri observations are given in Table 4. The tableontains Date, the Julian Date, the I, R, V and B magnitudes. Our photometriobservations of V733 Cep in the period February 2007 - February 2008 show that thebrightness of the star is almost steady. We observed only a low amplitude utuationsof about 0:m1 (I) around the middle values. Using our omparison sequene we measuredthe plate sans from POSS-II and Quik-V. The orresponding photometri values are:V = 17:m75 (Aug. 27, 1984), I = 13:m77 (Jul. 24, 1991), R = 16:m00 (Sep. 3, 1991) andB = 20:m78 (Aug. 9, 1991). The light urve of V733 Cep from all known observations isplotted on Fig. 4. On the �gure the arrow marks the limit of the red plate from POSS-I(Ot. 31, 1953).Our photometri data suggest that in the period Feb. 2007 - Feb. 2008 the star
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Figure 1. A �nding hart of the omparison sequene in the �eld of V733 Cep
brightness is similar to the measured from POSS-II and Quik-V plates (Fig. 4). Thusthe photometri behavior of V733 Cep appears di�erent from the well studied FUors.A main photometri harateristi of FUors is the slow dereases in brightness after theoutburst (Clarke et al., 2005). The two observed minimums (on POSS-I and on Ot. 2004)an be explained by a variable extintion from the irumstellar environment - a UXortype of variability. On the other hand the observed amplitude of V733 Cep (� 5 mag. inred) is extremely high for this type of variability. Only a few UXors suh as V1184 Tauhave a similar photometri behavior (Semkov et al., 2008). The onstrution of thehistorial light urve of V733 Cep would be very important for a determination of thetype of variability. The shape of the light urve will be a very strong evidene for FUor orUXor type of variability. We'll try to ollet more data from the arhiving photographiplates and new CCD observations to solve the problem with the exat lassi�ation ofV733 Cep.Aknowledgements: The authors thank the Diretor of Skinakas Observatory Prof. I. Pa-pamastorakis and Prof. I. Papadakis for the telesope time. The Digitized Sky Surveywas produed at the Spae Telesope Siene Institute under U.S. Government grantNAG W-2166. The images of these surveys are based on photographi data obtained us-ing the Oshin Shmidt Telesope on Palomar Mountain and the UK Shmidt Telesope.The plates were proessed into the present ompressed digital form with the permissionof these institutions.
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Table 4. Photometri observations of V733 Cep in the periodFebruary 2007 - February 2008Date J.D.(245...) I R V B CCD Tel.2007 Feb 25 4157.212 14.06 16.35 18.19 � ST-8 Shmidt2007 Apr 10 4200.582 14.07 16.04 18.19 � VersArray 2m RCC2007 Jun 27 4278.519 14.17 16.41 18.41 21.08 Photometris 1.3m RC2007 Jul 04 4285.525 14.11 16.33 18.34 21.08 Photometris 1.3m RC2007 Jul 23 4305.494 14.02 16.25 18.22 20.75 ANDOR 1.3m RC2007 Jul 25 4306.512 14.04 16.27 18.27 20.81 ANDOR 1.3m RC2007 Aug 14 4327.401 14.07 16.02 18.18 � VersArray 2m RCC2007 Aug 15 4328.402 14.09 16.04 18.22 � VersArray 2m RCC2007 Aug 17 4330.461 14.10 16.09 18.19 21.01 VersArray 2m RCC2007 Nov 06 4411.217 14.17 16.12 18.24 � VersArray 2m RCC2008 Feb 12 4509.235 14.29 16.25 18.38 � ST 11000 Shmidt2008 Feb 29 4526.220 14.19 16.13 18.09 � ST 11000 Shmidt

J.D. (24...)
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Figure 2. B, V , R and I light urves of V733 Cep
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