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NEW PHOTOMETRY OF BLUE STRAGGLERSIN FOUR GALACTIC OPEN CLUSTERS

TAS�, G�UNAY; EVREN, SERDAR; �OZDARCAN, ORKUN; DAL, HASAN A.; S_IPAH_I, ES_INEge University Observatory, 35100 Bornova - _Izmir - TURKEY
Blue straggler stars are very interesting subjets aording to the stellar evolution theory.The appearane of the stars is not expeted on the main-sequene and on the bluer sideof the luster turn-o� point aording to the standard evolution theory. Although thereare some senarios that have tried to larify their loations on the H-R diagram, theirorigins are still onsidered as unertain. In this ontext, the variation mehanisms ofblue stragglers an provide a lue to explain their existene and to derive their physialparameters. Hrivnak (1977), Lapasset and Ahumada (1996), Mateo (1993), Maitzen etal. (1981) an be given as example studies to suh attempts. The loations of stars inolor-magnitude and olor-olor diagrams are signi�ant to determine the photometrialluster membership probability of the stars but a more aurate photometry is needed.Hene, we initiated an observation program for blue straggler stars of four galati openlusters. The observations were arried out with a 48-m Cassegrain telesope equippedwith a three-hannel photometer, using broad-band Johnson UBV �lters, at Ege Univer-sity Observatory during the 2006-2007 observing season. The blue straggler stars, whihatalogued in WEBDA database for four open lusters, namely IC 4725, Melotte 111,NGC 1342 and NGC 6871, were observed with the omparison stars hosen from samelusters. The observations were redued from the e�ets of atmospheri extintion; andthen helioentri orretions to the observing times were applied. The standard stars withappropriate olor and brightness, taken from the lists of Landolt (1992) and Harmaneet al. (1994), were used for transformation to the standard system. The galati andequatorial oordinates (from SIMBAD) and E(B � V ) olor exesses (from WEBDA) ofthe four open lusters an be seen in Table 1.Table 1. Coordinates and B � V olor exesses of the four open lusters.Galati oordinates Equatorial oordinatesCluster l b RA (2000) DEC (2000) E(B � V )(Æ) (Æ) (h m) (Æ 0) (mag)IC 4725 13.69 �04.42 18 32 �19 07 0.476Melotte 111 222.51 +83.40 12 22 +25 50 0.013NGC 1342 155.19 �15.12 03 33 +37 25 0.319NGC 6871 72.65 +02.05 20 06 +35 47 0.443
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We determined the interstellar reddening in the line of sight by the olor-olor diagram.The estimations of olor exesses in U �B and B � V were made by using the sliding �tmethod and adopting the slope of the reddening line as 0.72. The results for both bluestragglers and the omparison stars are listed in Table 2. 'BS' in the fourth olumn (Startype) denotes blue straggler andidates listed in the WEBDA database.Table 2. New photoeletri photometry of blue stragglers and omparison starsin four galati open lusters.Cluster WEBDA HD/BD Star V B � V U � B E(B � V ) E(U �B)No. No. type (mag) (mag) (mag) (mag) (mag)NGC1342 1 21773 8.490 (6) 0.416 (10) -0.133 (13) 0.59 0.43NGC1342 2 21728 BS 8.815 (5) 0.235 (10) -0.142 (13) 0.35 0.26NGC1342 3 21785 BS 9.273 (5) 0.247 (8) 0.141 (10) 0.27 0.20NGC1342 4 275501 9.362 (6) 1.214 (11) 1.108 (16) 0.34 0.25NGC1342 6 275509 9.652 (8) 1.109 (12) 0.895 (20) 0.28 0.20NGC1342 7 275507 10.160 (6) 1.123 (11) 0.824 (19) 0.34 0.24NGC1342 8 275510 10.356 (5) 0.324 (10) 0.203 (17) 0.35 0.26NGC1342 10 275502 10.719 (7) 0.430 (11) 0.331 (17) 0.29 0.21NGC1342 11 275508 10.669 (7) 0.390 (9) 0.224 (11) 0.20 0.14NGC1342 275495 9.364 (5) 0.446 (9) -0.070 (10) 0.60 0.44NGC 6871 4 190864 BS 7.764 (4) 0.155 (9) -0.809 (10) 0.48 0.34NGC 6871 5 227634 BS 7.923 (9) 0.203 (14) -0.676 (11) 0.49 0.35NGC 6871 7 227586 BS 8.803 (6) 0.158 (11) -0.694 (14) 0.45 0.32NGC 6871 8 +35Æ 3956 BS 8.833 (6) 0.165 (15) -0.627 (18) 0.43 0.31NGC 6871 1163 227767 8.871 (3) 0.016 (8) -0.816 (11) 0.31 0.22NGC 6871 1866 191201 7.257 (4) 0.110 (9) -0.808 (10) 0.43 0.31Melotte 111 89 107655 6.243 (6) 0.009 (10) -0.010 (11) 0.04 0.03Melotte 111 136 108449 8.271 (7) 0.263 (11) 0.043 (16) 0.34 0.24Melotte 111 139 108486 6.684 (3) 0.170 (9) 0.101 (12) 0.20 0.14Melotte 111 146 108662 BS 5.311 (3) -0.020 (8) -0.150 (10) 0.05 0.03IC 4725 6 -19Æ 5032 9.553 (7) 0.192 (11) -0.140 (12) 0.31 0.22IC 4725 50 170682 BS 7.907 (8) 0.290 (19) -0.071 (23) 0.41 0.29IC 4725 91 170719 BS 8.060 (12) 0.254 (20) -0.056 (22) 0.36 0.26IC 4725 97 -19Æ 5044 BS 8.724 (15) 0.320 (22) -0.056 (21) 0.44 0.32IC 4725 163 170835 BS 8.765 (11) 0.200 (16) -0.480 (18) 0.43 0.31IC 4725 167 170836 BS 8.952 (12) 0.267 (19) -0.120 (24) 0.40 0.29IC 4725 233 170763 8.948 (5) 0.261 (8) -0.028 (10) 0.36 0.26
Ahumada and Lapasset (2007) suggested new riteria to selet the blue straggler starsin published data in WEBDA database; and aordingly, they exluded the stars NGC1342 1 and 10. Both stars are also listed in Table 2 to present their new photometry. Onthe other hand, NGC 1342 4 (HD 275501) is tabulated by its photometri values, usingAhumada and Lapasset (2007)'s study, as V = 9:m21, B � V = 0:m24, U � B = 0:m17.The literature related to this star (Hoag et al. 1961, Jennens and Helfer 1975, Frani1989, Svolopoulos 1961, Bersier 1996, Pena et al. 1994) and our observations showedthat HD 275501 is a late type star. It is thought that there is a misprint; and the valuesmentioned above for this star were similar to those of NGC 1342 3. NGC 1342 3 isbelieved to be wrongly labeled as NGC 1342 4 in the atalogue of Ahumada and Lapasset(2007) sine its loation on the H-R diagram was more appropriate to be a blue stragglerandidate. Thus, NGC 1342 3 was labeled as blue straggler star in Table 2. The meansof the olor exesses listed in Table 2 were alulated for eah luster and then adopted
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as luster's olor exess. NGC 1342 1, on the other hand, was exluded sine its olorexesses have a very di�erent value than other blue stragglers in the same luster. Thisan be a photometri evidene for NGC 1342 1 that it may not be a member of the luster.Consequently, we determined E(B � V ) reddenings of 0.40, 0.33, 0.46, and 0.05 mag forthe lusters IC 4725, NGC 1342, NGC 6871, and Melotte 111, respetively.The photometry of stars listed in Table 2 were heked for variability. As for the long-term observations of the blue stragglers inluded in this study; we deteted that one ofthem, namely HD 21728, showed light variations.Although HD 21728 has been lassi�ed as a hemially peuliar star (e.g. Svolopoulos1961, Young and Martin 1973, Abt 1985, Renson 1992), its photometri variation wasnot identi�ed up to now. We found a light variation with a period of 5.340 days, usingthe Phase Dispersion Minimization Tehnique of PERANSO period analysis program,for the star. The amplitude of the variation was 0.04 and 0.05 mag in B and V �lters,respetively. We alulated the phases of the light and olor urves presented in Figure 1using the following light elements:HJD = 2 454 048:2562 + 5:d340(28)� E;where T0 is the time of �rst observation point and P is the period determined from periodanalysis of V data. The star's light urve has asymmetri shape, while its olor urve doesnot establish a lear variation as an be seen from Figure 1. It is known that the light urveshapes of the hemially peuliar stars an hange in di�erent �lters (e.g. Maitzen 1989,Adelman 1997). The determination of physial parameters of blue stragglers is signi�antto test their formation senarios and to omprehend their origin. Consequently, theirphotometri or spetral variability is a fairly useful tool. The magneti peuliar stars,whih are member of luster, are also very valuable objets to study their evolution(North et al. 2008). In this ontext, additional multiolor broad and intermediate bandphotometry of HD 21728 is onsidered as neessary for future studies.

Figure 1. The �rst light and olor urves of HD 21728.The authors would like to thank to Ege �Universitesi, Ara�st�rma Fon Saymanl��g� forsupporting this study with the Projet No. 2005 / FEN / 050.
Referenes:Abt, H. 1985, ApJ, 294, L103
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