
COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4353 Konkoly ObservatoryBudapest11 July 1996HU ISSN 0374 { 0676CCD PHOTOMETRY OF CN Tau, V427 Lyr, V926 Cyg, AND GS LyrCCD observations of the variable stars CN Tau, V427 Lyr, V926 Cyg, and GS Lyr usingthe CCD/Transit Instrument (CTI) and Capilla Peak Observatory are reported. The CTIis a stationary, meridian pointing optical telescope that images a narrow strip of the skyat all right ascensions (McGraw et al. 1980, 1983, 1986, Wetterer 1995). The 1.8 meter,f/2.2 telescope is rigidly mounted to point at a single declination and relies on the Earth'srotation to bring di�erent parts of the sky into view. The photometry of a selectionof nonvariable stars distributed throughout the survey area and acquired during severalnights throughout the year were used to calibrate the data from all nights of observations(Cawson et al. 1986, Wetterer 1995). All stars in the CTI survey are calibrated in thisconsistent instrumental magnitude system and so any variable star within the CTI surveywill have many nearby calibrated comparison stars. To establish the conversion betweeninstrumental and standard magnitudes, a number of stars within the CTI survey werealso calibrated to the standard Johnson magnitude system (McGraw et al. 1989).The photometric data for all stars within the survey area were analyzed to discoverRR Lyrae variable stars (Wetterer et al. 1996). In this search, we excluded the portion ofthe CTI survey area near the Galactic plane due to the excessive and unknown reddeningcaused by dust in the Galactic disk. Three stars previously classi�ed as RR Lyrae stars(CN Tau, V427 Lyr, and V926 Cyg) within the excluded region were observed by the CTI.We included these stars in subsequent CCD observations with Capilla Peak Observatory's61-cm telescope (Laubscher et al. 1988). Despite being listed as a slow irregular typevariable star, we also included GS Lyr in the observation program because, upon initialinspection, its light curve had RR Lyrae characteristics. Table 1 lists the name, rightascension and declination (epoch 1987.5), the number of CTI and the number of CapillaPeak (CAP) observations through the V �lter for each star.Table 2 summarizes the results. After the star's name, the next �ve columns listthe maximum, minimum, and ux averaged standard V magnitudes; the amplitude ofvariation in V (�V), and; the B�V at minimum light. Wetterer et al. (1996) detailsthe transformation from instrumental to standard magnitudes and how the ux averagedmagnitude was calculated. The �nal four columns list the rise time in fraction of aperiod (m�M); the period in days (found using a standard period �nding algorithm);the heliocentric Julian Date of maximum light (minus 2440000 days), and the type ofvariability for each star. Finder charts, light curves and photometry for these stars canbe found in Wetterer (1995).



2Table 1. Variable StarsStar � � CTI CAPCN Tau 05h57m22:1s 28�02031:000 50 32GS Lyr 19 03 50.3 28 00 44.9 23 94V427 Lyr 19 13 11.8 28 00 51.5 24 21V926 Cyg 19 38 06.6 27 59 09.9 25 22Table 2. Photometry resultsStar VMax VMin VMean �V B�V m�M Period HJD TypeCN Tau 12.56 12.92 12.755 0.35 0.89 0.25 1.79325 9366.384 C�sGS Lyr 12.57 13.51 13.076 0.96 1.70 - - - LV427 Lyr 15.90 17.44 16.694 1.54 0.69 0.20 0.424599 9540.933 RRabV926 Cyg 15.03 15.63 15.258 0.60 0.69 0.45 0.306999 9554.837 RRcTable 3. V observations of GS LyrHJD V HJD V HJD V HJD V7303.93896 12.528 9194.94816 13.018 9275.71731 12.880 9546.96366 13.1307320.89075 12.651 9194.95419 13.019 9277.56787 12.847 9547.95647 13.1977321.88855 12.646 9240.64127 12.674 9277.57821 12.881 9547.96141 13.2037323.88245 12.713 9240.64459 12.689 9283.57228 12.855 9553.96097 13.3637324.88000 12.744 9240.70824 12.689 9283.57512 12.835 9553.96652 13.3597329.86572 12.822 9240.71076 12.690 9289.57200 12.871 9554.94510 13.3837335.84888 12.897 9240.76854 12.689 9289.57500 12.866 9554.95063 13.3697358.78589 12.749 9240.77112 12.686 9297.53984 12.835 9582.85203 13.3157383.71802 12.793 9241.65927 12.694 9297.54227 12.819 9582.85844 13.3137678.91113 12.904 9241.66198 12.698 9311.55296 12.777 9605.81082 13.3637679.90930 12.895 9241.71331 12.689 9311.55541 12.780 9605.81365 13.3277681.90247 12.886 9241.71667 12.684 9328.54604 12.791 9606.75402 13.3157682.89990 12.957 9247.63738 12.763 9328.54909 12.807 9606.75642 13.3347683.89697 12.963 9247.64028 12.758 9519.95773 12.909 9611.75561 13.3617686.88916 12.960 9253.76846 12.848 9519.96034 12.932 9611.75803 13.3667687.88599 12.939 9253.77245 12.840 9529.95193 13.040 9612.60463 13.4097689.88123 13.011 9260.61109 12.972 9529.95450 13.013 9612.64065 13.3728063.85669 13.003 9260.61510 12.961 9530.92060 13.023 9629.59566 13.3488101.75195 12.472 9261.58742 12.981 9530.92308 13.014 9629.60124 13.3458102.74902 12.511 9261.59162 12.980 9531.93816 13.041 9635.56156 13.3858123.69263 12.956 9267.61190 13.001 9531.94073 13.037 9635.56748 13.4008127.68188 12.993 9267.61491 12.984 9534.94858 13.041 9672.53446 13.2328128.67920 12.976 9269.63775 12.965 9534.95112 13.044 9672.54005 13.2219163.80752 12.800 9270.58464 12.939 9535.85637 13.112 9673.52934 13.2469192.94201 13.018 9270.58787 12.944 9535.85890 13.044 9673.53528 13.2059192.94794 13.001 9271.61973 12.914 9539.96199 13.064 9688.52802 12.8299192.95542 13.011 9271.62303 12.913 9539.96472 13.075 9688.53510 12.8369194.90031 13.045 9272.58091 12.922 9540.95876 13.0559194.90653 13.042 9272.58347 12.906 9540.96377 13.0459194.94182 13.023 9275.70890 12.875 9546.95883 13.129



3The calculated period for CN Tau is signi�cantly di�erent than that listed in theGeneral Catalog of Variable Stars (GCVS) (Kholopov et al. 1985-88). The GCVS periodturns out to be a sidereal day alias of the true period. In light of the longer periodcalculated from CTI and Capilla Peak data and the star's location near the Galacticplane, it is likely that CN Tau is actually a short period Cepheid instead of an RR Lyraevariable star.The calculated period for V427 Lyr using the CTI and Capilla Peak data is nearlyidentical (0.26 s shorter) to that listed in the GCVS. The current classi�cation as an RRLyrae type ab is con�rmed. Due to the image scale, V427 Lyr was combined with twoother fainter stars during CTI photometry. The Capilla Peak data was used to estimatethe magnitudes of these stars (V = 18:008�0:056 and V = 19:497�0:133). The standardmagnitudes in Table 2 reect the fact that the contribution from these fainter stars wereremoved. Table 4. B observations of GS LyrHJD B HJD B HJD B HJD B7303.94080 14.201 8037.93078 14.369 9553.96339 15.053 9635.56748 14.9747334.85551 14.604 8039.92555 14.409 9554.94750 14.979 9672.53693 14.8447686.89238 14.601 9540.96142 14.691 9582.85529 14.930 9673.53213 14.4927711.82418 14.779 9546.96122 14.770 9612.60797 14.968 9688.53169 14.1137712.82087 14.816 9547.95896 14.781 9629.59840 14.955
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Figure 1. V magnitude of GS Lyr versus HJD



4The calculated period for V926 Cyg using the CTI and Capilla Peak data is approx-imately 2 seconds longer than that listed in the GCVS. The light curve has a slightasymmetry, and with its current period and color, a classi�cation as an RR Lyrae type cseems reasonable. Again, due to the image scale, V926 Cyg was combined with two otherstars during CTI photometry. As in the previous case, the Capilla Peak data was usedto estimate the magnitudes of these stars (V = 18:273 � 0:040 and V = 18:093 � 0:025)which we took into account when calculating the standard magnitudes in Table 2.With the additional observations at Capilla Peak, it became quickly apparent that theRR Lyrae-like light curve for GS Lyr was due to the limited number of CTI observationsand the sidereal day aliasing present in the CTI data. Further observations, however,were conducted in an attempt to obtain an accurate classi�cation. Tables 3 and 4 list theheliocentric Julian date (minus 2440000 days) and the instrumental V and B magnitudesrespectively for all observations of GS Lyr.Data before JD 2449000 is from the CTI while data after is from Capilla Peak. TheCapilla Peak data has been transformed to CTI instrumental magnitudes. The averageerror in the CTI V magnitude is 0.004 while the average error in the Capilla Peak Vmagnitude is 0.012. The average error for both the CTI and Capilla Peak B magnitudesis 0.020. Figure 1 plots the instrumental V magnitude as a function of time for all obser-vations. The instrumental B � V � 1:m6, resulting in standard V magnitudes 0.1 fainterthan the instrumental magnitudes. GS Lyr was previously classi�ed as a slow irregularvariable in the GCVS. This classi�cation remains appropriate in view of the fact thatvariations took place over several days and no periodicity could be found in the presentdata. CHARLES WETTERERDepartment of PhysicsUnited States Air Force Academy2354 Fairchild Drive, Suite 2A6US Air Force Academy, CO 80840USA RANDY GRASHUIS,ROBERT KUNKLE, andKIRSTEN BOUDREAUInstitute for AstrophysicsUniversity of New Mexico800 Yale Blvd. NEAlbuquerque, NM 87116USAReferences:Cawson, M.G.M, McGraw, J.T., Keane, M.J. 1986, SPIE Proc. 627, 79Kholopov, P.N. 1985-88, General Catalogue of Variable Stars, 4th edition (Nauka, Moscow)Laubscher, B., Gregory, S., Bauer, T., Zeilik, M., Burns, J., 1988, PASP 100, 131McGraw, J.T., Angel, J.R.P., Sargent, T.A. 1980, SPIE Proc. 264, 20McGraw, J.T., Stockman, H.S., Angel, J.R.P., Epps, H., Williams, J.T. 1983, SPIE Proc.331, 137McGraw, J.T., Cawson, M.G.M., Keane, M.J. 1986, SPIE Proc. 627, 60McGraw, J.T., Hess, T.R., Green, E.M., Bridges, C.T., Benedict, G.F. 1989, BAAS 21,No. 3, 1021Wetterer, C.J. 1995, PhD dissertation, University of New MexicoWetterer, C.J., McGraw, J.T., Hess, T.R., Grashuis, R. 1996, AJ 112 (to be published)


