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We present an astrometric and photometric study of the young 1 e extracted the data for the studied cluster, centered on the coordinates of the Cluster NGC 2168 in J2000
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open star cluster NGC 2168 and its proposed member (RA=06:08:54, DE=+24:20:00), ¢ = 186°.591 and b = +2°.191 (Dias et al. 2002) in the Virtual Observatory tool ‘| .. . o _ - o E it
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cluster of stars in the northern constellation of Gemini (Bouy etal. 3. Using our membership criteria depend on the chosen overdensity region (cluster region) from the VPD (Fig. 1), 5+ - 1 § Ny 0.4 —‘r |
2015). [NBN2015] 77, also known as 2MASS which is a compromise between field stars and the cluster members (see Bisht et al. 2019). The stars are of e iR SR o ! | ; E
J06092929+2407028, is a poorly studied eclipsing binary star, considered members if they lie inside the overdensity cluster region in the VPD and proper motions in RA and DE B f*f.-‘_..':."'--} ) 161 S E . 0.2 f.-‘ i
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2168. It is a short period (0.3972199) eclipsing binary system as be inside the limiting radii and have the same direction of proper motion vectors. The cluster members have the 5 4 3 2 4 0 1 2 3 4 5 8 18 B R i B P i T T T
defined by Nardiello et al. (2015 same angular speed in space.We estimated the mean proper motion of NGC 2168 to be pmRA = 2.293 + PMRA (masiyr) PIMRA (masAr) RA (deg) DE (deg) ' 1 " o N N
SN arcie’o €1 a” : 0.198 and pmDE =— 3.423 = 0.575 (Fig. 2).. Fig. 1: The left panel shows the Vector Point Diagram (VPD), and the right panel shows the Color Fig. 4: Inferring the center of NGC 2168 in RA (left panel) and DE (right panel). The blue lines are Fig. 7: q -
4. The direction of the proper motion vector of the eclipsing binary [NBN2015] 77 in (Fig. 3) is different from the  Magnitude Diagram (CMD) of the open cluster NGC 2168. The selected red region from the VPD  Gaussian fits. [NBN2015] 77
direction of the star members. So it doesn't seemto be a member. d ite it iti | to the i h f marks the candidate member stars. The blue triangle and the black dots represent the eclipsing 35 e e e T e v
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ts. The Gaia DR2 pick than 1.3 billi 5. the center of the cluster is estimated using the Gaussian fitting at a value of the maximum stellar density of the = | -
measuremen s. 1heala _ PICKS Up more than 1.5 DITion cluster’'s area. The center of the open cluster NGC 2168 is obtained at RA = 92°.228 £ 0.052 and DE =+ 24 - g : — = 5 25| il L e V Obser-
sources in three photometric bands (G, Ggp , Ggp), also the 330 = 0.043,hence, the Galactic coordinates are {=186°.596 and b= +2°.192 (Fig. 4). _ Sl | ! P | B -V Synth ]|
proper motion and parallax (Gaia Collaboration et al. 2018; 6. To calculate the core and the limiting radii, we have established the Radial Density Profile (RDP) for the open | Pl p el ;LR = 1 BT i
Lindegren et al. 2018). The G-band magnitude limit of Gaia DR2 cluster NGC2168.Using King’'s model (1966) the best fit of the radial density profile of NGC 2168 has been ' —}.' : \ 7 / \ = 15— ~l« | v il
data is 21 mag, while the magnitude limits of 2MASS in H (1.650 performed and shown in (Fig. 5). we have determined f, = 33.2 star/arcmin?and R, = 0.44'. The open cluster ] \ = oel { \ = sol . o L R Obser_
um), J (1.250 pm), and K (2.170 pm) are 15.100, 15.800, and NGC 2168 has the limiting radii as Ry, = 8- g ALEL [ g | ; : : - S - D & ' 2l il
14.300 maas respectivelv. We also used the optical data from [~ Using multi-color magnitude diagrams (Gaia DR2, optical BV, 2MASS), we determined the age,color excess, and AUTREELLE > | ; \ B 8 Bl B E N s e 1, . , . , . , .
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