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NSVS 14256825: A NEW HW Vir TYPE SYSTEMWILS, PATRICK1; DI SCALA, GIORGIO2; OTERO, SEBASTI�AN A.31 Vereniging voor Sterrenkunde, Belgium, email: patrikwils�yahoo.om2 Carnes Hill Obs., 34 Perisher St., Horningsea Park, NSW, Sydney Australia, e-mail: lgdisala�aapt.net.au3 Grupo Wezen 1 88, Centro de Estudios Astron�omios (CEA), e-mail: varsao�fullzero.om.ar

The objet NSVS 14256825 = 2MASS J20200045+0437564 = UCAC2 33483055 =USNO-B1.0 0946-0525128 at position �2000 = 20h20m00:s458, Æ2000 = +04Æ37056:0050(UCAC2; Zaharias et al., 2004), has been found to be a new elipsing binary in thepubli data release from the Northern Sky Variability Survey (NSVS, Wozniak et al.,2004). A very short period of 0.1104 days was found, revealing the peuliar nature of thesystem, also justi�ed by the extremely blue olour measured by the 2MASS survey (Cutriet. al, 2003): J �Ks = �0:29 and H �Ks = �0:15.Multi-band CCD observations of NSVS 14256825 were arried out with a 1200 LX200GPS Shmidt-Cassegrain telesope loated at Carnes Hill Observatory. The CCD em-ployed was primarily a SBIG ST9XE amera oupled to a CFW8A �lter wheel. BV RCICCustom Sienti� Photometri �lters were used with this amera. Some observations werealso performed with a SBIG ST402ME amera utilising the internal �lter wheel and SBIGsupplied BV IC �lters.All images were redued by applying bias, dark and at �elds before instrumentalmagnitudes were extrated using AIP4WIN 1.4 software (Berry & Burnell, 2000). Thiswas done using typial aperture photometry tehniques. The observation log is given inTable 1.On two oasions, all sky photometry was performed under photometri onditions tomeasure the targets and surrounding �eld stars so that aurate photometri data ouldbe obtained. For the all sky data, the Landolt standards SA111 717, SA111 2009 andSA111 2522 were the primary standards employed. First order extintion oeÆients wereapplied to the instrumental magnitudes. Typial �rst order extintion values in Sydneyat that time of year are 0.28, 0.16, 0.12 and 0.09 for BV RCIC respetively. Extintionvalues were measured using a satter tehnique by observing a number of E and Landoltstandards at a variety of air masses (typially ranging from � 1:0 to � 1:9). Seondorder extintion orretions were partially applied by using standards that were losein olour to the targets. Transformation oeÆients were applied to produe properlystandardised magnitudes (see Table 2 for a summary of the photometry for all stars). Forthe di�erential time series photometry, the bright �eld star UCAC2 33483104 was usedas the omparison and UCAC2 33483048 was used as the hek star. The full range ofvariation for NSVS 14256825 thus obtained is 13.22-14.03V , the magnitude of seondaryminimum is 13.34V. All data are available in the eletroni edition and from the AAVSO.
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Table 1: Observation log for NSVS 14256825.Filter JD - 2400000 Nights Hours PointsB 54280-54294 4 13.2 962V 54274-54326 16 41.0 3010IC 54317-54318 2 5.5 464

Table 2: Absolute photometry of the variables and omparison stars.Star JD-2400000 V B � V V �RC V � ICNSVS 54274.14 13:24� 0:02 �0:18� 0:03 �0:06� 0:03 �0:20� 0:0314256825 54316.66 13:24� 0:03 �0:16� 0:04 �0:24� 0:04NSVS 54274.14 14:25� 0:02 +0:44� 0:03 +0:20� 0:02 +0:54� 0:0314256492 54316.66 14:29� 0:03 +0:41� 0:04 +0:47� 0:04UCAC2 54274.14 11:23� 0:02 +0:75� 0:01 +0:42� 0:01 +0:80� 0:0233483104 54316.66 11:23� 0:02 +0:76� 0:02 +0:78� 0:02UCAC2 54274.14 11:50� 0:02 +1:10� 0:01 +0:59� 0:02 +1:14� 0:0233483048
Table 3: List of primary minima of NSVS 14256825. O � C values are derived from Eq. 1.Epoh Unertainty O � C Points FilterHJD-2400000 [days℄ [days℄ used54274.2081 0.0001 +0:0000 16 V54282.1552 0.0002 +0:0002 20 B/V54282.2654 0.0002 +0:0000 21 B/V54286.1284 0.0001 �0:0001 18 V54293.1925 0.0001 +0:0000 21 B54294.0755 0.0001 +0:0000 24 B54294.1859 0.0001 +0:0001 24 B54295.1792 0.0001 �0:0000 17 V54309.0863 0.0001 +0:0000 17 V54309.1966 0.0001 �0:0000 19 V54310.0797 0.0001 +0:0001 21 V54314.1635 0.0001 �0:0000 15 V54316.1502 0.0001 �0:0001 18 V54318.0267 0.0001 +0:0001 22 IC54319.0199 0.0001 �0:0001 20 IC54319.1305 0.0001 +0:0002 22 IC54323.1038 0.0001 �0:0001 18 V54324.0972 0.0001 �0:0000 22 V54366.0394 0.0001 +0:0000 21 V
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From the CCD data twenty one times of primary elipse ould be determined. Theseare listed in Table 3. The given unertainties are those derived from �tting a seonddegree polynomial through the data around the minimum. From these timings and singledata points showing the star in elipse from NSVS and the All Sky Automated Survey(ASAS3; Pojmanski, 2002), the following ephemeris ould be derived:HJD = 2451288:9198(5) + 0:11037410(2)E: (1)The short orbital period in the period gap for atalysmi variables, blue olour andstrong reetion e�et seen in its light urve suggest that the system is made up of a hotsubdwarf and a red dwarf showing a large reetion e�et. The period and light urve arestrikingly similar to that of the other short period elipsing sdOB+dM systems HW Vir(0.1167 d, Wood et al., 1993), NY Vir (0.1010 d, Kilkenny et al., 1998) and HS 0705+6700(0.0956 d, Drehsel et al., 2001).To determine the photometri parameters of the system, the 2003 version of the WDprogram (Wilson & Devinney, 1971) was used. Calulations were done in mode 2 (fordetahed systems). As is usual when only photometri data is available and no radial ve-loity urves, it is very diÆult to obtain a preise value for the mass ratio q. Furthermore,the seondary is so faint ompared to the primary, that it pratially does not ontributeto the total brightness, unless through reetion of the light from the primary. Thereforeit is hard to determine a preise value of the surfae temperature T2 of the seondary.This means that when using the di�erential orretion program d of WD, onvergene isnot easily obtained. To remedy this, a large range of values for T1, T2 and q were tried,and the resulting residual values ompared. The values used ranged between 20 000 and50 000K for T1 (in line with the B�V and J �Ks olours), between 2400 and 6500K forT2 and between 0.3 and 0.9 for q. Within this range of parameters a shallow minimumfor the residuals was obtained. The �nal parameters obtained in this ase are given inTable 4. The phased light urve with the model urve is given in Fig. 1. The unertain-ties for the assumed parameters are those for when the resulting residual urve beganto show systemati di�erenes, espeially near seondary minimum. The unertaintiesfor the alulated parameters are those based on their extreme values alulated with donsidering the range of assumed parameters. Values for the limb darkening oeÆients(not listed) were taken from the tables of van Hamme (1993).Assuming an absolute magnitude ofMV = 4:0 for the hot subdwarf, a distane of about570 p an be derived taking into aount an interstellar extintion value E(B�V ) = 0:14and A(V ) = 0:46 (from the NASA/IPAC Extragalati Database, see also Shlegel et al.1998). The mass of slightly less than 0.5 M� for the hot subdwarf thus obtained, andthe radius of 0.2 R� do then agree very well with those found for the three other similarelipsing binaries mentioned above.Beause of its low surfae temperature, the seondary has a onvetive atmosphere.Its bolometri albedo A2 is then normally assumed to be 0.5. However none of theombinations of the other parameters then gave a seondary minimum deep enough to �tthe observations. Making A2 an adjustable parameter resulted in a value slightly largerthan 1, whih it physially annot be. Therefore A2 was assumed to be 1. Fitting theindividual light urves independently also indiated that muh more light is absorbed atshorter wavelengths and re-emitted at longer wavelengths than is assumed by the WDode.Pulsations of the subdwarf, known to our in other hot subdwarfs suh as NY Vir(Kilkenny et al., 1998), were not observed in NSVS 14256825. Any variations due tosuh pulsations should have an amplitude of less than 0.01 magnitude (whih is the semi-
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Table 4: System parameters for NSVS 14256825.Assumed parameters Calulated parametersEentriity e 0 Semi-major axis a 0.85�0.10 R�Mass ratio q 0.45+0:15�0:10 i 81.9 +0:5�0:8E�etive temperatures 
1 4.7 �0.2T1 35 000 � 5000 K 
2 3.7 +0:8�0:6T2 3500+500�800K Mass M1 0.46 M�Bolometri albedos Mass M2 0.21 M�A1 1.0 distane 570 pA2 1.0 Surfae gravity (gs units)Gravitational darkening exponents log(g1) 5.50�0.02g1 1.0 log(g2) 5.35�0.11g2 0.32 Mean radiiAbsolute magnitude R1 0.20�0.03 R�MV;1 4.0 R2 0.16�0.03 R�Absolute magnitudeMV;2 12.9 +3:1�1:0
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Figure 1. Phase plots of NSVS 14256825: from top to bottom respetively in B, V and IC . The B andIC light urves have been shifted vertially so as to not interfere with the V light urve. Note that theseondary elipse is deeper for longer wavelengths.
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amplitude of the pulsations in NY Vir). It is worthwhile to follow NSVS 14256825 furtherto study its period stability and to perform spetrosopi observations to determine thephysial parameters more aurately.When observing NSVS 14256825 are should be taken not to use NSVS 14256492= UCAC2 33482998 = USNO-B1.0 0945-0527099, at position �2000 = 20h19m47:s737,Æ2000 = +04Æ34001:0081 (UCAC2), as a omparison star as it is a semi-detahed elipsingbinary with a full range of 14.25-14.7V , amplitude of the seondary minimum about 0.1V ,and the following ephemeris:HJD = 2454326:04 + 0:963627E: (2)
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