
COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4811 Konkoly ObservatoryBudapest26 November 1999HU ISSN 0374 { 0676UBV OBSERVATIONS OF THE TYCHO VARIABLE, EF BOOTISAND THE DISCOVERY OF A PULSATING VARIABLE, GSC 3479 230SAMEC, R. G.1;3; TUTTLE, J. P.1; BROUGHER, J. A.1; MOORE, J. E.1; FAULKNER, D. R.2;31 Department of Physics and Engineering, Bob Jones University, Greenville, SC 29614 USA,e-mail: jtutt259@students.bju.edu, rsamec@bju.edu2 University of South Carolina, Lancaster, SC 29721 USA, e-mail: faulkner@gwm.sc.edu3 Visiting Astronomer, Lowell Observatory, Flagsta�, ArizonaEF Boo [BD +51�1929, GSC 3479 1127, PPM 34572, SAO 29189, RA(2000) = 14h32m30:s57, DEC (2000) = 50�49041:000)] was �rst reported in the Tycho catalog (Hog et al.1997) and was discovered as a part of the Hipparcos program (Perryman et al. 1997).The catalog gives a spectral type of G5, a mag range 9.427{9.994 in V , and a lightcurve of type EB. The following light elements are given:J:D: Hel Min I = 2448500:3018 + 0:d420512 � E: (1)Our present observations were taken with the Lowell 0.79-m reecting telescope in con-junction with a cooled S-13 type PMT on April 14{16, 1999. Standard U , B, and V �lterswere used. The �nding chart in Figure 1 shows the comparison stars [HIP#71043, GSC3479 316, SAO 29183, RA(2000) = 14h31m46:s4, DEC(2000) = 50�5504300, spectral typeG5], and [GSC 3479 230, SAO 29195, RA(2000) = 14h33m32:s1, DEC(2000) = 50�4501100]as C and C0, respectively, along with the variable, V. Over 1200 observations were takenin each pass band. The curves are of typical W UMa type (EW) with spot activity.The maximum at phase 0.25 has a 3% increased ux over that at phase 0.75 in B. Thedi�erence in eclipse depths is less than 0.03 mag in all passbands. Five mean epochs ofminimum light were determined from three primary, and two secondary eclipses using thebisection of chords method. The only other epoch of minimum light available is given inEquation 1. The precision epochs of minimum light are given in Table 1 along with theirstandard error of the last digit in parentheses. The following ephemeris improves uponthat given by Tycho:J:D: Hel Min I = 2451283:6774(1) + 0:d42060833(7) � E: (2)Equation 2 was used to calculate the O � C residual in Table 1.The UBV light curves are shown in Figure 2 as di�erential standard magnitudes(variable � comparison) versus phase. The probable error of a single observation was5 mmag in B and V , and 6 mmag in U . A good �t to the light curves was found withBinary Maker as shown in Figure 3. We obtained a component temperature di�erenceof � 100 K, a mass ratio of 1.75 and a �ll-out of 25%. A cool spot of radius 14 degreeswith a temperature factor of 0.76 was modeled on the cooler, more massive component.
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Figure 1. Finding chart made from Real Sky of the Variable, EF Boo, V, the comparison stars,C and C'.

Figure 2. U, B, V light curves and U{B, B{V color curves for EF Boo as magnitude di�erences,variable minus comparison star.
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Figure 3. Binary Maker �t of the light curve in B and V.

Figure 4. V observations of GSC 3479 230 phased with an 87.3minute period.



4 IBVS 4811Table 1: New Epochs of Minimum Light, EF BooJD Hel. Min Cycles O � C2400000+48500.30180 II �6617:5 �0:002651282.8356(6) I �2:0 �0:000651283.6776(1) I 0.0 0.000151283.8889(11) II 0.5 0.001151284.7290(1) II 2.5 0.000051284.9386(6) I 3.0 �0:0006GSC 3479 230 (star C0) was used as the comparison star on April 14{15. Plots of C0 �Creveal that it is a possible pulsating variable. SAO gives a spectral type of F8 for thisstar, designated SAO 29195. We performed an FFT on the data and found a peak at17.9/d or a period of 80.4 min. Starting with this period we �t a least-squares sinusoidto the data and obtained a period of � 87:3 min. The amplitude was 0.02{0.03 mags inU , B, V . This curve is shown in Figure 4 overlaying the phased data.Further observations and analyses are needed to disclose the nature of this variable.This research was partially supported by a grant from NASA administered by theAmerican Astronomical Society.References:Hog E., Baessgen G., Bastian U., Egret D., Fabricius C., Grossmann V., Halbwachs J.L.,Makarov V.V., Perryman M.A.C., Schwekendiek P., Wagner K., Wicenec A., 1997,A&A, 323, L57Perryman M.A.C., Lindegren L., Kovalevsky J., Hog E., Bastian U., Bernacca P.L., CrezeM., Donati F., Grenon M., Grewing M., Van Leeuwen F., Van Der Marel H., MignardF., Murray C.A., Le Poole R.S., Schrijver H., Turon C., Arenou F., Froeschle, M.,Petersen C.S., 1997, A&A, 323, L49


