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Reminder: 

• Luminosity > 104-5 L☉

• Temperature > 25000K                 

• Powerful stellar winds

• Short lifetime < 107 yrs while Sun 
~ 1010 yrs

• O -> LBV/RSG -> WR -> BH/SNe

Sun

Rare

Mass loss ~10-5 M☉/year 
Winds can reach 3000 km/s



Reminder: 
• > 70% are binary or multiple systems

Binary fraction 
Number of companions

Duchêne & Kraus (2013) and  
references therein











▸ TMBM:  

▸ 32 epochs randomly observed 

▸ FLAMES spectra: 

[3950:4560] A  

[H, He I, He II, C III, N III, Si IV] 

▸ 31 SB2 systems: 

✴ 19 only spectroscopic 

✴ 12 photometric + spectroscopic 

➡ 5 showing eclipses 

➡ 2 (over-)contact 

➡ 5 ellipsoidal var.

°



METHODOLOGY: 
▸ Almeida et al. (2017) measured the radial 

velocities for all the epochs and compute 
the orbital periods, mass ratios, and eccentricities 

▸ Use orbital solutions from Almeida et al. (2017)  
as inputs 

▸ Fourier spectral disentangling (Simon & Sturm 1994, Ilijic et al. 2004) 

★ Nebular contamination - line clipping is forbidden 

★ 3-component disentangling to estimate the nebular lines 

★ Estimation of the scaling  

★ Use the scaling factors as light factor for the nebular lines 

➡ The S/N of extracted spectra are higher than the observed ones 

                     (S/N)ext ~ (S/N)obs x Nobs0.5



▸ Use the CMFGEN atmosphere code (Hillier & Miller 1998) 
★ Determination of the Teff, log g  
★ Determination of the C and N abundances - no O lines 
★ Hydrogen and Helium lines used to scale the disentangling spectra for 

non-photometric systems i.e. l1+l2 = 1. 

‣ Comparaison with BONNSAI (Bayesian tool) for the theoretically predicted 
values

METHODOLOGY: 
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SYNCHRONISATION 



SYNCHRONISATION 



SURFACE ABUNDANCES
No line to derive the oxygen  

surface abundance



MASS DISCREPANCY

Compare: 
★ Spectroscopic 

masses to dynamical 
masses  

★ Evolutionary masses 
to dynamical masses 

        Test binary 
evolutionary tracks



Conclusion (and take away message…) :  
▸ 3 (and probably 5) systems out of 31 present clues of binary interactions 

▸ Up to now, no mass discrepancy is observed in binaries without 
interactions 

▸ The effect of tides on chemical mixing is limited, whereas the mass 
transfer leads to the appearance of chemically processed material at the 
surface 

Future project:  
▸ Project to study the interactions in massive eclipsing binary systems in the 

Galaxy, LMC and SMC is ongoing, and the results will be (normally) 
provided soon…



THANK YOU




