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BD+14Æ5016 (SAO 108714, GSC 01720-00658) was disovered as a variable of W UMatype by Maiejewski et al. (2002). It is reorded in SIMBAD database as a V =9:m50magnitude star of F2 spetral type, with B � V =0:m31. Photometri measurements fromTyho-2 Catalogue give B � V =0:m34 whih is more onsistent with the spetral type.The binary shows a light urve with an amplitude slightly smaller than 0.5 mag andwith unequal minima and maxima. Up to the present the lassi�ation of variabilitytype has based on a light-urve morphology, typial for ontat binaries. The presentedthree spetral observations show lines of both omponents and allow to determine prelim-inary radial veloity amplitudes and hene mass ratio of omponent stars. That quantitytogether with photometri data allows us to �nd preliminary solution of the system.The spetrosopi observations were olleted at the David Dunlap Observatory (DDO),University of Toronto, with the 1.9 m telesope and the Cassegrain spetrograph givinga dispersion of 10.8 �A mm�1, orresponding to about 0.2 �A pixel�1 or about 12 km s�1pixel�1. The spetra were entered at 5185 �A with a spetrum overage of 210 �A. Theexposure time of 20 min was used for all spetra. For redution standard IRAFy, proe-dures were employed. The veloity determinations were done with broadening funtionalgorithm (Ruinski 1999) against a sharp-line standard star used as a template.The radial veloity data are listed in Table 1. For every spetrum the Helioentri Ju-lian Date of the exposure, phase and radial veloity measurements with errors are given.The phase was alulated aording to ephemeris given in Maiejewski et al. (2002).Beause of light urve peuliarities (desribed below) the ephemeris for a seondary min-imum was taken. As a template the star HD 89021 with radial veloity of Vt = 18:1km s�1 (Evans, 1967) was used. Radial veloities were transformed to the solar systembaryenter. Table 1. Radial veloities measurements for BD+14Æ5016HJD Phase V1 [km s�1℄ V2 [km s�1℄2452571.698462 0.2410 �47:1� 1:5 238:7� 0:72452572.629192 0.7024 62:1� 0:5 �219:0� 1:22452576.711157 0.1116 �44:6� 0:2 155:8� 1:2yIRAF is distributed by the National Optial Astronomy Observatories, whih are operated by the Assoiation ofUniversities for Researh in Astronomy, In., under ooperative agreement with the National Siene Foundation.
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Figure 1. Radial veloities of BD+14Æ5016 plotted versus orbital phase.
The radial veloity orbits were solved by least squares �tting of a sinusoid for eahomponent from the form V (�) =  +Kisin�, with � being the phase,  { the veloity ofsystem's baryenter and Ki { the veloity amplitude. The results are shown in Figure 1.The sine urves and the straight line denote irular-orbit �ts and the average radialveloity , respetively. The derived orbital elements: the veloity amplitudes K1 andK2, average radial veloity , mass ratio q, orbit dimensions a, a1, a2 and omponentmasses m1, m2 are presented in Table 2.Table 2. Spetrosopi orbital elements of BD+14Æ5016Element ValueK1 [km s�1℄ 59:2� 7:9K2 [km s�1℄ 234:2� 0:2 [km s�1℄ 4:2� 0:8q = m2=m1 0:253� 0:034a sin i [R�℄ 3:69� 0:11a1 sin i [R�℄ 0:74� 0:10a2 sin i [R�℄ 2:947� 0:003m1 sin3i [M�℄ 1:33� 0:08m2 sin3i [M�℄ 0:34� 0:12The photometri data were adopted from Maiejewski et al. (2002). The observa-tions were obtained on 16 nights during September-November 2002 with the 135 mmf/2.8 semi-automati CCD amera operating at the Piwnie Observatory of the NiholasCopernius University. From the original CCD V -band light urve a few bad points havebeen exluded. The �nal light urve, omposed of 255 data points marked with rosses,is plotted in Figure 2. The di�erent brightness maxima heights suggest the presene of aspot on the surfae of one of the omponents (O'Connell e�et). The primary minimum
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and brighter maximum are shifted in phase and falls in phase 0.98 and 0.23, respetively.The brighter maximum seems to be relatively broader at the side of primary minimum.The data were analyzed with the Wilson-Devinney (WD) light and radial veloityurves analysis ode (Wilson and Devinney, 1971; Wilson, 1979, 1990). The syntheti lighturve was omputed using the light urve (LC) program and the di�erential orretionsproedure was performed with the DC program. WD software was operated in Mode 3.The temperature of the primary omponent T1 was set at 6900 K, typial for dwarfs ofF2 spetral type. That value plaes the primary below a boundary of 7200 K betweenstars with onvetive and radiative envelopes, therefore the onvetive model was �nallyonsidered. We also developed a radiative model, however the obtained solution turnedout to be less onsistent with data. Standard values of bolometri albedos, A1 = A2 = 0:5,and gravity darkening oeÆients, g1 = g2 = 0:32 (Luy, 1967), for onvetive envelopeswere used. Limb darkening values for logarithmi law were interpolated from van Hamme'stables (van Hamme, 1993). The entral wavelength for a near-Johnson V �lter wasassumed to be 5400 �A. Beause of the light-urve peuliarities we assumed a spot solutionfrom the beginning.
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Figure 2. Observed (rosses) and omputed (solid urve) light urve of BD+14Æ5016.
The alulated �nal light urve is displayed in Figure 2 (solid urve). The best resultswere obtained with a model inluding a hot spot loated on the surfae of the moremassive omponent, near the nek onneting both stars. This superluminous region maybe interpreted as a plae where the gas stream from the seondary omponent strikesthe surfae of the primary. The �nal solution parameters are listed in Table 3 and thegeometri representation of the model is shown in Figure 3. The system is in a largedegree of overontat of about 54%. The primary minimum is a transit indiating thatBD+14Æ5016 is an A-type W UMa system. That is in agreement with its early spetraltype.
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Table 3. Solution parameters of BD+14Æ5016Parameter Value Parameter Valueg1 = g2 0:32y r1 (pole) 0:493A1 = A2 0:50y r1 (side) 0:540x1 = x2(V ) 0:694y r1 (bak) 0:573y1 = y2(V ) 0:286y r2 (pole) 0:275x1 = x2 (bol) 0:638y r2 (side) 0:290y1 = y2 (bol) 0:252y r2 (bak) 0:356i [Æ℄ 72:6� 0:3 M1 [M�℄ 1:53T1 [K℄ 6900y M2 [M�℄ 0:39T2 [K℄ 6571� 25 R1 [R�℄ 2:076
1 = 
2 2:255� 0:005 R2 [R�℄ 1:181Spot Latitude [Æ℄ 90y L1=(L1 + L2) 0:791� 0:003Spot Longitude [Æ℄ 333� 1 L2=(L1 + L2) 0:209� 0:003Spot Radius [Æ℄ 7:8� 0:4 Mbol1 [mag℄ 2:43Spot Temp. Fator 1:55� 0:05 Mbol2 [mag℄ 3:87y assumed and unadjusted

Figure 3. A three-dimensional model of BD+14Æ5016 for phases 0.1 and 0.25.
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