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Eggleton – Binary stars



Mass-radius relations of stars, evolutionary timescales

Onno Pols’ lecture notes http://www.astro.ru.nl/~onnop/education/binaries_utrecht_notes/Binaries_ch6-8.pdf

(Polytrope with g = 5/3 has adiabatic R ~ M-1/3)

ZAMS:

http://www.astro.ru.nl/~onnop/education/binaries_utrecht_notes/Binaries_ch6-8.pdf


Roche lobe overflow

(Eggleton’s book)



Logarithmic change of the Roche lobe radius with orbital 
angular momentum and total mass fixed:

Polytrope with g = 5/3 has adiabatic R ~ M-1/3, which leads to critical q

Dynamical instability -> total energy 
conserved

(Eggleton’s book)



Roche lobe overflow

• Nuclear, thermal, dynamical timescale
• Conservative vs nonconservative evolution
• Nonconservative processes:

• Stellar wind
• Magnetic braking
• Gravitational radiation
• Tidal friction
• Secular dynamics
• (supernova, common envelope, cluster dynamics)



Common envelope - calculation of energy balance
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Ohlmann et al. (2016)

• Common envelope simulation lasts ~few orbital periods
• Unbinds only ~8% of the envelope, although expected to 

unbind everything



Belczynski et al. (2016)



De et al. (2018)




