Ground and Space based Investigation of Intermediate age Open Star Cluster
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Identification of variable stars

Abstract V551 Aur : Spectroscopy
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This star was studied in detail with a medium resolution spectra Phase Phase Phase v R S
and TESS photometry. The light curve was analyzed with a binary R R T et -o.017-0‘35per'().f:-0'212;d m‘°'24'82 A | B T T T
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variability. The new variable members were classified based on 0.02d % " . A A Figure 8: Left Panel - Best fit synthetic spectra for H beta line of medium resolution
their position in the HR diagram, shape of the phase folded light 0o 1 2 BN 0o 12 spectrum taken with 2.4 m telescope at Thai National Observatory Medium Resolution
curves, period and amplitude of variability. We also modeled the Spectrograph (R ~ 18000), Right Panel - The mean LSD profile,
light curves of other binary stars in the field to determine their Figure 4: Some of the phase folded light curves of new
orbital parameters. variables detected from our ground based observations.
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Open star clusters are group of stars formed from the same vsini 44.0 &= 2.5 km/s
molecular cloud. Thus, they have similar age and chemical E
composition, which makes them test beds for stellar evolution E o
theories. We choose NGC 2126, an intermediate-age open star j%' 4 Table 3: The best ﬁt pare?meteros from H beta and LSD profile. These are the preliminary fit
cluster that contains different types of variable stars located in the 2 ; parameters, the fitting will be improved fo get more accurate parameters.
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Figure 5: TESS 158 s cadence light curves extracted from FFIs
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;75783 Figure 9: Top panel - The best fit eclipse model for ZV3, The position of this star in HR
"1 binay * - diagram is shown in Fig.6 (see star 243). Bottom left - The q - search plot for ZV3
2 L e v barts using PHOEBE 1.0 (Pr8a and Zwitter 2005), this q - value was fixed with better
8 023 % 388 3.6 384 382 3.80 accuracy while modeling the binary.
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jos Figure 6: HR diagram for NGC 2126. The theoretical 6 Scuti and vy Bottom right — Table 4: The best fit parameters for ZV3 from exoplanet code.
o Doradus instability strips are from Dupret et al. 2005. The blue
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the newly detected variables.
Figure 2: Left panel - Best fit isochrone for members of NGC 2126,
Right panel - The membership probabilities from Gaia DR3. Summary

Best fit Parallax : 0.76 = 0.06

=g V551 Aur : Tess Photometry « Carried out photometric observations of NGC 2126 with 1.3 m Devasthal Fast Optical
Telescope (ARIES)

Bin width = 0.05
V551Aur; map model

 Performed TESS photometry of known variables in NGC 2126.

C L]
i » © Pl 8
B W s r

: ':'-":':!*3-';-‘i’s"'i_ﬁ""';'h"”;%!'ii;“'.5" ;' « We detected 112 variables in the region of NGC 2126, out of which 24 are found to be
RS SN RSk cluster members. Among the cluster members 17 are new cluster members.
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- - - » We classified the member variables based on the HR diagram and their variability
- Parallax | | . . — . . characteristics as Eclipsing Binary (2), & Scuti (7), y Doradus (3), Rotational

P T N SRR YYD = Sk g s g R variables (2), Pulsating eclipsing binary (1) and 5 of them are either 6 Scuti or vy
Doradus.

Figure 3: The histogram plot of parallax and the best fit
parallax corresponding to a distance of 1.3 kpc.

 Performed medium resolution spectroscopy and light curve modeling for V551 Aur
and determined orbital and physical parameters.
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Cluster Parameters Figure 7: Top panel - Scalable Gaussian process model for the pulsational
variability over plotted on observed TESS light curve, Bottom panel - The
eclipse model for V551 Aur over plotted on residuals after removing the Acknowledgments
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