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Figure Credit: NASA 06 February 2023
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Single star models vs observation
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Binary System
a system of two objects in space (usually stars), which are
so close that their gravitational interaction causes them to
orbit around their common center of mass.

According to this definition, almost 2!l stars are binaries
(or multiples). The Sun is one of the exceptions.




Chemically homogeneous evolution of
massive binary stars
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Chemically homogeneous evolution of
massive binary stars
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Chemically homogeneous evolution of
massive binary stars
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Chemically homogeneous evolution of
massive binary stars

Py (d)

ZAMS 70 11 LAMS/ 15 ‘ 57 R 2 L
e:star e d SN/GRB 51 _dP— 20 @ s
7| A\ g

I

Y

BH 41 e

Rafia Sarwar
Figure Credit: Pablo Marchant et al. (2016) 06 February 2023




Chemically homogeneous evolution of
massive binary stars
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Chemically homogeneous evolution of
massive binary stars
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The Gravitational-Wave Transient Catalogue
3 (GWTC-3)
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Figure Credit: Tassos Fragos Rafia Sarwar
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Abbot et al. arXiv:2111.03606 (2021) 06':2‘;: ::r';,’V23523



Take home message

Theoretical understanding of the evolution of massive stars requires
binary population synthesis studies to match the observations.
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- Evolution of massive stars

Radius-age relation (for Z = 0.004)
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