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Binary Systems Evolve to Detachment

J.C. Evans      http://physics.gmu.edu/~hgeller/tsa724/sld031.htm



Accretor Star Mass vs Star Age Accretor Star Mass vs Star Age

𝑞 = 0.5 and 𝑃i = 8 days 𝑞 = 0.8 and 𝑀d,0 = 60𝑀⊙
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Triggering Chemically Homogeneous Evolution in Binaries



Accretor Star Radius Accretor Star Radius

𝑞 = 0.7 and 𝑃i = 13 days 𝑞 = 0.7 and 𝑀d,0 = 47𝑀⊙



Binary Systems Evolve to Detachment
Evolve to Core 

Helium Depletion 

Take out the Accretor

Has the accretor star 

undergone CHE?



Has the accretor star 

undergone CHE?

Yes Continue Evolving 

Accretor Star 



Has the accretor star 

undergone CHE?

Yes Continue Evolving 

Accretor Star 

Core Collapse

B-CHE



Yes Continue Evolving 

Accretor Star 

Core Collapse

No

Assume Common 

Envelope (CE)?

Has the accretor star 

undergone CHE?

B-CHE



Yes Continue Evolving 

Accretor Star 

Core Collapse

No

Assume Common 

Envelope (CE)?

Has the accretor star 

undergone CHE?

B-CHE

No B-Std



Yes Continue Evolving 

Accretor Star 

Core Collapse

No

Assume Common 

Envelope (CE)?

Has the accretor star 

undergone CHE?

B-CHE

No

Yes
Place Accretor into 

Close Binary System
B-CE

B-Std



Close Binary Systems

Place Accretor into 
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Central Angular Velocity at Central Density of  109 𝑔/𝑐𝑚3
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The simulations and data 

analysis were conducted on 

the CICA Cluster at National 

Tsing Hua University



RLOF Starting Time Accreted Mass Fraction of  𝑀a,0


