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INTRODUCTIONINTRODUCTION
●Barium (Ba) and two subclasses of Carbon Enhanced 
Metal-Poor stars, known as CEMP-s and CEMP-r/s stars, 
are extrinsic in nature.

●The long term Radial Velocity monitoring programmes 
confirmed the binary nature of these stars (McClure 1983, 
1984; Lucatello et al. 2005; Hansen et al. 2016).
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Barium & CEMP-s 
stars (Secondary) 
get s-process 
enriched  material 
through mass-
transfer from  a 
more massive 
companion 
(Primary) during its 
AGB phase, which 
is now a  white-
dwarf.

●We have performed detailed High-resolution spectrosc-
opic analysis of BD+09 3019, BD+75 348, HD 238020, 
HE 0319-0215, HE 0507-1653, HE 0930-0018, HE 1023-
1504.

●We have estimated the masses of the programme stars 
and their AGB companions. 

●We have estimated the masses of several Ba stars 
found in the literature to find the mass distribution of 
these stars. 

●We have also derived the initial mass distribution of 
the AGB companions of these Ba stars and a sample of 
literature CEMP-s stars.
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RESULTS & DISCUSSIONRESULTS & DISCUSSION
Classification criteria of CEMP-s stars 

(Goswami et al. 2021)
➔CEMP-s: [C/Fe] > 0.7;  [Ba/Fe] ≥ 1.0

i.) [Eu/Fe] < 1.0, [Ba/Eu] > 0.0 and/or [La/Eu] > 0.5
ii.) [Eu/Fe] ≥ 1.0, [Ba/Eu] > 1.0 and/or [La/Eu] > 0.7

Classification criteria of Ba stars 
➔Mild Ba stars: 0.17 < [hs/Fe] < 0.60    (hs= Ba, La, Ce, Nd)
➔Strong Ba stars: [hs/Fe] > 0.60

Classification of the Programme stars 
● Mild Ba : HD 238020
● Strong Ba : BD+09 3019, BD+75 348
● CEMP-s : HE 0319-0215, HE 0507-1653, HE 0930-0018, 
HE 1023-1504

Mass Distribution of Literature Ba stars (205 stars)

 Masses of the programme stars
●BASTI-IAC evolutionary tracks (Hidalgo et al. 2018)

MASSES OF THE AGB COMPANIONSMASSES OF THE AGB COMPANIONS
Masses of the AGB companions of Programme stars

Mass distribution of the AGB companions of the 
Literature Ba and CEMP-s stars

Parametric-model based 
Analysis. FRUITY models

✔The mass distributions of the progenitor AGBs of the 
mild and strong Ba stars peak at different values.

✔The peaks of the progenitor mass distributions of mild 
and strong Ba stars are at 3.7 M    and 2.5 M    respecti-
vely.

✔We can, therefore, say that the initial mass of the 
companion AGB is the dominant factor controlling the 
heavy elements’ enhancement in mild Ba stars. 

✔However, we cannot neglect the orbital periods and 
metallicities of the binary systems as clear overlap can 
be seen in the progenitor mass distributions and 
orbital periods of mild and strong Ba stars. 

✔The mass distribution of progenitor AGBs of CEMP-s 
stars peak at 2.03 M     with a standard deviation of 0.49 
M . .

A single Gaussian cannot 
describe the mass 
distribution of the Barium 
stars. The average mass 
of the distribution is 
found to be 1.9 M   . ⊙
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