
    
      Fig. 3. 
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        Evolution of a Class II system with initial parameters [image: equation], pinit = 1.52 d, and qinit = 0.9, with similar axes to Fig. 2. This system behaves similarly to System 2 of Menon et al. (2021) and the case study in Paper II.

      

    

  
    
      Fig. 5. 
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        Probability density of massive contact binaries in (qobs, pobs) (lower panels) and qobs space (upper panels) for our three model grids. The thin black lines are HDIs of the indicated percentiles. The parameters of observed systems from the Milky Way (MW) and Magellanic Clouds (MC) are listed in Tables D.1 and D.2.

      

    

  
    
      Fig. 7. 
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        Probability densities in observed mass- and luminosity-ratio space. L2/L1 means the ratio of the luminosity of the less massive star to that of the more massive star. We observe a clear difference in the model distributions when ET is applied.

      

    

  
    
      Fig. 10. 
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        CDFs of population as function of observed mass ratio using the low-period cutoff pcut = 1.26 d. From the KS statistic (Fig. 9), the observed sample is most likely drawn from the birth distribution with this value for pcut.

      

    

  
    
      Fig. A.1. 
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        Period and mass-ratio evolution of the M1,init = 20 M⊙ models with qinit = 0.8 that experience RLOF at the ZAMS. The initial period of these models can be read off from the intersection with the left y-axis. All models interact before reaching their assumed initial period, meaning strong interaction on the PMS is expected.

      

    

  
    
      Fig. A.2. 
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        Probability density in (qobs, pobs) (lower panels) and qobs space (upper panels) for the models that experience RLOF at the ZAMS. The thin black lines are highest density intervals of the indicated percentiles, i.e., we expect to observe at most 3% of systems with a mass ratio significantly away from unity.

      

    

  
    
      Fig. A.3. 
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        Cumulative probability distribution of the mass ratio of contact binaries that interact on the PMS.

      

    

  
    
      Fig. B.1. 
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        Evolution of the binary model with M1, init = 30 M⊙, pinit = 1.52 d, qinit = 0.9 (similar to Case II in Fig. 3), where we added the “whole envelope” model, which has ET occurring through the entirety of the common layers of the contact binary.

      

    

  
    
      Fig. C.1. 
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        MT rate, radius, mass-ratio and period evolution of a low-mass contact binary model with and without ET. The right hand panels zoom in on the contact evolution, where thermal oscillations are present in the ET model. The no-ET model instead within 0.3 Gyr after first contact. The black line in the third right-hand panel shows the averaged mass ratio of the ET model, defined in Eq. (C.2).

      

    

  OEBPS/aa52820-24-eq8.gif





OEBPS/aa52820-24-fig9_small.jpg





OEBPS/aa52820-24-eq5.gif





OEBPS/aa52820-24-fig14_small.jpg





OEBPS/aa52820-24-eq21.gif





OEBPS/aa52820-24-eq20.gif









OEBPS/aa52820-24-fig5_small.jpg





OEBPS/aa52820-24-eq1.gif





OEBPS/aa52820-24-eq2.gif





OEBPS/aa52820-24-fig13_small.jpg





OEBPS/aa52820-24-fig8_small.jpg





OEBPS/aa52820-24-fig1.jpg


OEBPS/aa52820-24-fig2.jpg
— T
— no ET

m— single rot.






OEBPS/aa52820-24-fig4.jpg
— T
= no ET

= single rot.

m— primary
== = secondary






OEBPS/aa52820-24-fig6.jpg
ET

no ET

single rotation

ET, Mq jpijt = 20Mg
no ET, My jnijt = 20Mg

single rot., M7 jhit = 20Mg

observed systems






OEBPS/aa52820-24-fig8.jpg
Pcontact (qobs)

no ET single rotation

10°
& ;u E
d"“HHHHuHHH““" “""HHHHHH"""“I

1072

Peontact (Gobss Pobs)





OEBPS/aa52820-24-fig10_small.jpg





OEBPS/aa52820-24-fig9.jpg
KS p-value

.
RO

0.6

S
B

0.0

1.0

1.2

pcut (d)

— FT
= no ET

= single rotation

1.4 1.6





OEBPS/aa52820-24-fig1_small.jpg





OEBPS/aa52820-24-fig7_small.jpg
YL





OEBPS/aa52820-24-eq19.gif





OEBPS/aa52820-24-eq16.gif





OEBPS/aa52820-24-fig10.jpg
CDF(CIObs)

ET, Pinit > 1.26d
no ET, Pinit ~> 1.26d
single rot., pjnit > 1.26d

observed systems

dobs

0.8

1.0





OEBPS/aa52820-24-fig12.jpg
no ET single rotation

ET

Amn_oﬁ hmn_owV uOdu:OQ&

qobs

Gobs

qobs





OEBPS/aa52820-24-eq17.gif





OEBPS/aa52820-24-fig11.jpg





OEBPS/aa52820-24-eq12.gif





OEBPS/aa52820-24-fig14.jpg
=== whole envelope
— BT

M
olyr

log 37

primary

== = secondary

age (Myr)





OEBPS/aa52820-24-eq11.gif





OEBPS/aa52820-24-fig13.jpg
0.4

0.6
dobs

0.8

1.0





OEBPS/aa52820-24-fig11_small.jpg





OEBPS/aa52820-24-fig15_small.jpg





OEBPS/aa52820-24-eq10.gif





