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A SUDDEN PERIOD CHANGE IN THE RR VARIABLE GSC 6199-0755WILS, P.1; OTERO, S.A.2; HAMBSCH, F.-J.1;31 Vereniging Voor Sterrenkunde, Belgium; e-mail: patrikwils�yahoo.om2 Grupo Wezen 1 88, Centro de Estudios Astron�omios (CEA); e-mail: varsao�fullzero.om.ar3 Bundesdeutshe Arbeitsgemeinshaft f�ur Ver�anderlihe Sterne e.V. (BAV), Germany;e-mail: hambsh�telenet.be
The All Sky Automated Survey (ASAS-3; Pojmanski & Maiejewski, 2004) found thestar ASAS 155552-2148.6 = GSC 6199-0755 to be a new �rst overtone RR Lyrae (RR)variable with a period of 0.254144 days (oordinates for equinox 2000.0: � = 15h55m51:s59,Æ = �21Æ48032:008). However, phase plots show that it is impossible to �nd one single �xedperiod to �t the ASAS-3 data for the years 2001{2006 and the data from the NorthernSky Variability Survey (NSVS; Wozniak et al., 2004) for the years 1999 and 2000. Thisindiates that the period has hanged in the interval. In general, the study of periodhanges in variable stars is based on O�C diagrams. These studies are often hindered bylarge gaps between observations, as they ause diÆulties to obtain unambiguous yleounts. For GSC 6199-0755 this is not a problem sine eight years of nearly ontinuousdata exist.To further investigate the period of this star, the two NSVS data sets were shifted by0.14 magnitude to align them with the ASAS-3 data set. Helioentri orretion of theNSVS times of observations were taken into aount. No attempt was made to onvertthe red sensitive NSVS magnitudes to the V system of ASAS-3. The amplitude of thestar in the NSVS data is therefore slightly less than in V . In addition FJH olleted dataof this star with a 50-m Rithey{Chr�etien telesope with an un�ltered STL11000XMCCD amera during 11 nights early 2007. Fig. 1 gives the phase plot of all available datausing the average period for the total observing interval. The data have been plottedwith a di�erent symbol for eah year. Unertainties on the magnitude values (not plottedfor larity) are generally of the order of 0.03 magnitude for the survey data, and about0.01 mag for the data of FJH. The latter are presented in the plot as averages of 5onseutive data points. It is obvious that there is a onsiderable phase shift over theyears.The period hange was studied in more detail in two ways. First normal maxima werealulated for eah of the eight available years. The light urve of GSC 6199-0755 showsa hint of a short pre-maximum hump that is often seen in other RR stars as well. Thisis fairly obvious from our reent data. There is an indiation that the magnitude of thishump varies from yle to yle, but this has to be investigated further. This hump alsomakes it diÆult to get a reliable time of maximum for the years with less data. Sinethere is no indiation that the general shape of the light urve has hanged over the
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Figure 1. Phase plot of GSC 6199-0755 with one �xed period for the years 1999{2000 (NSVS),2001{2006 (ASAS-3), 2007 (HMB)
years, a model urve (a Fourier series with the main frequeny and two harmonis) wastherefore alulated from the ASAS-3 data for 2002. This model was then �tted to thedata of the other years to get a time of maximum (allowing for di�erenes in amplitudefor the un�ltered data), giving a onsistent set of maxima timings over the years. Thealulated times of maxima are presented in Table 1. Unertainties of these times are ofthe order of 0.01 days or better.

Table 1: Normal times of maximum of GSC 6199-0755HJD� 2450000 E O � C (1) O � C (2) O � C (3) O � C (4) Soure1313.554 �2912 �0.062 �0.011 +0.000 NSVS1614.752 �1727 �0.022 �0.005 �0.000 NSVS2053.713 0 +0.037 +0.018 +0.000 ASAS-32396.567 1349 +0.054 +0.019 �0.003 ASAS-32834.948 3074 +0.040 +0.001 +0.007 ASAS-33129.477 4233 +0.019 �0.013 +0.002 ASAS-33518.032 5762 �0.009 �0.020 �0.005 ASAS-33812.566 6921 �0.025 �0.011 �0.006 ASAS-34174.964 8347 �0.033 +0.022 +0.005 HMB
Using these times of maximum a linear and a paraboli ephemeris were alulated.These are given below with formal unertainties on the last digit between brakets.HJD(Max) = 2452053:677(15) + 0:254142(3)� E; (1)HJD(Max) = 2452053:695(7) + 0:254157(3)� E � 2:9(4)� 10�9E2: (2)The O � C values for both sets of elements are given in Table 1, those for the linearephemeris are also plotted in Fig. 2, together with the alulated paraboli elements.
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Figure 2. O � C plot for GSC 6199-0755 with the period of equation (1). Also given are the parabolielements (dashed line) and line segments (solid lines) orresponding to the elements with a suddenperiod hange
From the latter a period derease dP=dt = 0:72 � 0:11 s/yr would follow, muh higherthan what is expeted from evolutionary onsiderations (Smith, 1995). However, neitherthe linear nor the paraboli ephemeris gives a good �t to the available times. Fig. 2 rathersuggests an abrupt period hange at the end of 2001. Fitting linear elements for thesetwo intervals results in the following equations:HJD(Max) = 2452053:713(1) + 0:2541756(1)� E (3)before JD 2452258 andHJD(Max) = 2453129:476(2) + 0:2541281(9)(E � 4233) (4)after JD 2452258.These are also plotted in Fig. 2, and O � C values for the relevant maxima are givenin Table 1. From these it follows that the period dereased by 4:1 � 0:1 seonds aroundHJD = 2452258� 12.The above alulations only make use of the times of extrema, and not of all datapoints. To make sure that all the data �t the suggested hange in period, the followingproedure was followed. A time of period jump t0 was hosen, and all observation timesafter t0 were transformed from t to t0 = t0 + q(t � t0), with q a parameter denoting thefrational period hange. For times before t0, t0 = t was taken. With these modi�ed timest0 a new period may be alulated, based on all the data. Using the downhill simplexminimization method (Nelder & Mead, 1965), the values of t0 and q were determined forwhih a Fourier series with two harmonis gave the best �t. This resulted in a alulatedperiod derease of 4.0 seonds at t0 = 2452272, in exellent agreement with the resultsfound above. The phase plot taking into aount this sudden period derease is presentedin Fig. 3 (with a period 0.254174 days, as determined before the hange). A similarproedure as above, but with t0 = rt2, where r represents a onstant rate of hange of theperiod (for paraboli elements) yielded a worse �t. The sudden period jump is thereforefavoured to a onstant rate of hange. At this moment yli period hanges annot beentirely exluded.
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Figure 3. Phase plot of GSC 6199-0755 with the same data as Fig. 1 but taking into aount a suddenperiod derease of 4.0 seonds at HJD = 2452272
Similar period jumps are seen in other RR Lyrae stars as well (see e.g. Smith, 1995, andShmidt & Lee, 2000), although some are poorly doumented. One example is the RRstar HY Com (Oja, 1995), whih is known to undergo frequent abrupt period hanges.The explanation for these period jumps are yet unlear.It is important to follow GSC 6199-0755 in the oming years to see whether otherhanges will our like in HY Com or whether the period hanges are yli. Also anarhival plate searh would be worthwhile to study the early period history.Aknowledgements: This researh made use of the SIMBAD and VizieR databasesoperated at the Centre de Donn�ees Astronomiques (Strasbourg) in Frane.
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