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Conta
t binary stars are of great interest sin
e it is not obvious how they 
ame to beor what they will evolve to be
ome. Be
ause many of these interesting stars are brightenough to be observed with small teles
opes from bright lo
ations, they make an idealproje
t for amateur-professional 
ollaboration. The star GSC 2414-0797 was suspe
ted ofvariability in brightness from the IPHAS survey (Drew et al., 2005) data. GSC 2414-0797
an be found in the NOMAD 
atalog (Za
harias et al., 2004) whi
h lists B = 13:96mag,V = 13:41mag, R = 12:58mag and 2MASS measurements reveal that J = 11:77mag,H = 11:33mag and K = 11:18mag with an un
ertainty of approximately �0:15 due tobrightness variations of the star.
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Figure 1. Finder 
hart labelled with the GSC identi�
ation numbers from region 2414.
The University of Vi
toria (UVi
) observations were made with our automated 0.5mteles
ope, Star I CCD and redu
ed in a fashion similar to that des
ribed in Robb and
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Table 1: Stars observed in the �eld of GSC 2414-0797GSC R.A. De
. GSC �R � � �I � �Id J2000 J2000 Mag. Mag Nights Hours Mag. Nights Hours0797 05h52m55s 35Æ1601100 13.7 2.390 0.016 0.131 2.153 0.017 0.1221093 05h53m28s 35Æ1903000 10.7 - - - - - -0371 05h53m25s 35Æ2001000 12.2 0.983 0.002 0.008 0.551 0.002 0.0070611 05h53m20s 35Æ1503700 13.8 2.622 0.007 0.027 2.593 0.003 0.0261063 05h53m15s 35Æ1504100 12.2 1.274 0.012 0.013 1.285 0.010 0.0130549 05h53m05s 35Æ1703600 14.8 3.022 0.010 0.046 2.811 0.024 0.0301110 05h52m54s 35Æ2002200 13.3 1.618 0.014 0.013 0.949 0.002 0.007

Greimel (1999). All UVi
 observations were made using 120 se
ond exposures and CousinsR and I �lters. The �eld of stars, seen in Figure 1, was observed during the years 2005,2006 and 2008 and Julian Dates of observation (-2450000) were 3385, 3409, 3411, 3416,3776, 3777, 3780, 4487-4489, and 4514. Table 1 lists the stars' identi�
ation numbers andmagnitudes from the Hubble Spa
e Teles
ope Guide Star Catalogue (GSC) (Jenkner etal., 1990).Our di�erential magnitudes are 
al
ulated in the sense of the star minus GSC 2414-1093. For ea
h star the mean of the nightly means is shown as �R and �I in Table 1.Brightness variations on an hourly times
ale were measured by the standard deviation ofthe di�erential magnitudes and are listed for the most photometri
 night in the 
olumnlabelled \� Hours". A \� Hours" one night of 0.007 sets an upper limit on variations of anhourly times
ale. The standard deviation of the means of ea
h night is a measure of thenight to night variations and is 
alled \� Nights" in Table 1. The smallest \� Nights" is0.002 magnitudes. This ex
ellent photometry shows that night to night variations in GSC2414-1093 and GSC 2414-0371 must be less than a few millimagnitudes. Only the 2008data are in
luded in the table sin
e the mean values for the other years were di�erent bya few hundredths of a magnitude due to slight di�eren
es in the 
at �elds. If we assumethe 
at �elds are perfe
t the standard deviation of the �R nightly means for all 11 nightswould be 0.011 magnitudes for the stars GSC 2414-1093 and GSC 2414-0371, so thesestars remained 
onstant at that level on the nights we observed them.The star GSC 2414-0797 showed brightness variations during a night typi
al of a 
on-ta
t binary star. During the night 2454487 more than one orbit was observed allowing anunambiguous estimate of the period to be 0:340� 0:002 days. Times of minimum bright-ness listed in Table 2 were found using the method of Kwee and van Woerden (1956) onthe data within 0.04 days of the minimum. The 2008 times of minima are the average ofthe times of minima determined from the R and I �ltered data.



IBVS 5852 3
Table 2: Times of Minimum Light HJD-2450000Year HJD (O-C) Type HJD (O-C) Type2005 3385.7698(06) -0.0010 II 3411.6583(06) +0.0006 II3416.7659(04) -0.0011 II2006 3777.6528(16) +0.0014 I 3777.8226(03) +0.0009 II2008 4487.6677(07) -0.0012 II 4487.8400(08) +0.0008 I4488.0071(23) -0.0024 II 4488.6905(11) -0.0003 II4489.7126(16) +0.0000 II 4489.8852(12) +0.0023 I

From these times of minima our best estimate of the ephemeris is:HJD of Primary Minimum = 2453385:d6005(7)+0:d3406176(6)�E.where the un
ertainty in ea
h �nal digit is given in bra
kets and the RMS deviation was0.0014 days. There is no eviden
e for a 
hanging orbital period.
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Figure 2. Spe
tra of GSC 2414-0797 and the MK K0V spe
tral 
lass standard star 54 Pis
ium
Spe
tra of GSC2414-0797 and 54 Pis
ium observed with the Dominion Astrophysi
alObservatory's 1.8m teles
ope at 60�A=mm are shown in Figure 2. The time of observationwas 4:22 UT 18 Feb 2006, whi
h 
orresponds to a phase of approximately 0.16. Thestrength of the G band, Cal
ium H&K lines and the Cal
ium I 4227�A line are typi
al ofa late G or early K spe
trum and the H 
 4340�A and Fe I 4326�A lines indi
ate a K0V�1spe
tral 
lassi�
ation. All the 
atalog 
olour measurements listed in the �rst paragraphare 
onsistent with a spe
tral 
lass of K0V�3, if the V measurement is assumed to betoo faint by 0.3 magnitudes, so hen
eforth we will assume that at maximum brightnessV = 13:1mag.Comparison of plots of the individual years' data reveal no systemati
 o�sets as mightbe expe
ted from 
at �elding errors or 
hanges in a
tive regions. Therefore the 1152individual �R observations were averaged into 100 normal points and plotted in Figure3. Using the Light Curve Synthesis software Binary Maker 3.0 (Bradstreet 2004) variousmodels were �t to the data. Be
ause there are no known radial velo
ity data and thee
lipses seem to be partial, the mass ratio / in
lination / �llout fa
tor degenera
y 
annotbe broken (Terrell and Wilson 2005). We 
an however put limits on the in
lination, mass
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ratio and �llout fa
tor and show that the system 
an be des
ribed by astronomi
allyreasonable parameters. The (mass ratio, in
lination, �llout fa
tors) limits were (0.22,75Æ, 0.20) to (0:90; 66Æ; 0:05). Plotted in Figure 3 is the best �t found using a mass ratioof 0.3, an in
lination of 71:3Æ, a �llout fa
tor of 0.17, temperatures of 5150 and 5052Kelvin. To model the di�eren
e in maxima a spot 90% of the photospheri
 temperatureon the more massive star at 
olatitude of 55Æ and longitude of 275Æ and a radius of 13:5Æwas assumed. This �t gave mean residuals of 0.004. The 2008 data taken with both the Iand R band �lters were used to 
al
ulate 50 normal points and the di�eren
es are plottedin Figure 3 shifted by an arbitrary amount. As expe
ted the 
olor and thus temperaturedid not 
hange as a fun
tion of phase.
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Figure 3. Model of GSC 2414-0797 with the parameters given in the text
Assuming a K0 star, the PLC relation by Ru
inski (2004) implies an absolute magni-tude of about MV = 4:75 � 0:25, so with an apparent magnitude of V = 13:1 � 0:1 anestimate of the distan
e is 470 � 100 parse
s. Sin
e the star seems to have a dark spotit might be expe
ted to be an X-ray sour
e but it is not in
luded in the ROSAT BrightSour
e 
atalog (Voges, et al. 1999). GSC 2414-0797 seems to be a rapidly rotating latetype 
onta
t binary star with a
tive regions 
overing a signi�
ant part of its surfa
e.

Referen
es:Bradstreet, D., 2004, Binary Maker 3, www.binarymaker.
omDrew, Janet E., Greimel, R., Irwin, M. J., et al., 2005, MNRAS, 362, 753Jenkner, H., Lasker, B., Stur
h, C., et al., 1990, AJ, 99, 2082Kwee, K.K., and van Woerden, H., 1956, BAN, 12, 327Robb, R.M., and Greimel, R., 1999, ASP Conf. Ser., 189, 198Ru
inski, S., 2004, New Astronomy Reviews, 48, 703Terrell, D., and Wilson, R.E., 2005, Ap&SS, 296, 221Voges, W., As
henba
h, B., Boller, Th., et al., 1999, A&A, 349, 389Za
harias, N., Monet, D. G., Levine, S. E., et al., 2004, BAAS, 36, 1418


