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Blue Straggler star (BSS): Cluster members Bluer and How to identify BSS?
brighter than main sequence (MS). * Photometry — Position in color

Jellow stragalers ' Formation: Through mergers (Hills+1976), Mass transfer in a magnitude diagram (CMD)

binary (McCrea 1964), Hierarchical triple (Perets+2009). * Membership — proper motion,
(YSS): Stars above subgiant branch. distance
Formation: Subgiant counterparts of the Evolving BSSs.

blue stragglers

* Spectroscopy — Signatures of mass
transfer

Data

*Gaia DR2/EDR3 gives accurate
Proper motion and photometry

* Cantat-Gaudin et al. (2018, 2020)
provide Cluster parameters and

Fig. (1) CMD of M67 showing presence of BSS, YSS, coloured stellar membership of ~1800 open
according to B-V. (Credits: E. Leiner) clusters

Aim: The most recent catalogue is Ahumada &
@““b's“bgi“"‘s Lapasset (2007). We aim to create a latest catalog of
o BSSs and YSSs using homogeneous photometry and
membership. We aim to use it to understand the
formation mechanism of these stars in open clusters.

Introduction and Data
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Fig. (3) Distance and extinction corrected absolute CMD of all BSS, pBS and YSS.

Estimation of cluster and stellar * Dynamic relaxation time:

O.|5 110 1.5 2.0 arameters: 3 0.5
Gop— Gy [mag] P Age 8.9 % 105(Npysrerrsy)
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Fig. (2) Defining regions in the CMD for selection of BSS, ¢ Cluster denseness: ——=— —

2 Nrelax <m >0-5 log(0-4 Ncluster)
Effective radii of BSS: * Mass excess (mass transfer efficiency)

, pBS (probable BSS) and Gap objects. A: MSTO point, 50
_ Mpss — Mro

B: Brightest point in MS, C: Bottom of red giant branch,
. . . . . ZTBSS N lust
D: red clump. BSS: Blue, pBS: Green, : Yellow, Gap: RBSS  — w —cLuster
Red, Stars_near_TO: MS stars within 3 mag of MSTO. "o Npss  ITeuster
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Clusters with log(age) >8.5 =670 FR—
Clusters with BSS/pBS =221/149 clusters_with_BSS (221)

clusters_with_YSS (84)

Total no. of BSS/pBS = 864/377 " clusters with_BSS/pBS
Clusters with V55/Gap /33 80 Clusters_with_Gap (33)
Total no. of /Gap /47 60 -
e Maijority of clusters with
following criteria have BSS:
* Log(age)>9.2 20 -
* Cluster_Mass > 1000 M, -
O ——
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« There is a maximum limit to no. of log (Age) log (Cluster_Mass) log (Cluster_Mass)

BSSs for a cluster mass:
log(Npss max) = 0.6108(Mgjuster) — 0.9 Fig. (4) Histograms of clusters with age, mass and denseness. Shows all clusters above log(age)>8.5 and clusters

with BSS (blue), YSS (yellow) and BSS/pBS (dashed green).
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Which clusters have BSS?

[ BSSs

— Mass excess < 0.5
C _1 BSS+pBS —

Possible through mass
transfer
Mass_excess€(0.5, 1)
Likely through mergers
O Mass_excess > 1.0
— Requires more than 2
components
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Fig. (5) M, distribution and dependence on cluster age. Fig. (6) Relation of effective radii of BSSs population

with cluster age and number of relaxation times

o At least 33% clusters have BSS * Likely Formation mechanism: passed.
*  Most older and massive clusters e ~57%: mass transfer

have BSSs e ~28%: mergers References: Hills, J. G., & Day, C. A.

 Larger mass_excess BSSs are o« ~150- Ahumada A, etal., 1976, AplL, 17, 87
t onl '_Old lust 15%: more than 2 mergers 2007, A&A, 463,789  McCrea, W. H. 1964,

present only In Ulder clusters « BSSs are  segregated  and Cantat-Gaudinetal, MNRAS, 128, 147

* Multiple mergers/mass transfers segregation is related to dynamical 2018, A&A, 618, A93  Perets, H. B. et al.,

more likely in old clusters . Cantat-Gaudinetal., 2009, ApJ, 697, 1048
relaxation 2020, A&A, 640, Al CEFIPRA
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