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Cumulative distribution of the initial eccentricity of the outer orbit normalised to unity. The dashed line shows the parent distribution (i.e. thermal distribution, Heggie 1975), and the solid lines represent the dynamically stable systems from each model used in our simulations.
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Visualisation of the parameter space of the different dynamical regimes with several known triples. The figure is similar to Fig. 4b but with Pout/Pin on the y-axis in stead of aout/ain because these are better measured in the current sample of overplotted observed triples overplotted. Depending on the method with which the orbit is studied, either the period or the semi-major axis may be determined more accurately.



    

  
    
      Fig. 7. 
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Cumulative eccentricity distribution at the onset of mass transfer for the three different models normalised to unity (solid lines). The dashed lines represent the initial eccentricity distribution at ZAMS. The solid lines reflect those systems that are eccentric upon the first RLOF, which is about 40% of systems.



    

  
    
      Fig. 10. 
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Change in the semilatus rectum of the inner orbit ([image: equation]) between the ZAMS and the onset of mass transfer. The figure shows the cumulative distribution of the logarithm of 𝒜 = ap, init/ap, final for model OBin, while other models show qualitatively similar behaviour. LK cycles with tidal friction drive the inner stars closer together (𝒜 >  1), whereas stellar winds act to widen the orbit (𝒜 <  1). The figure shows that LKCTF can shrink the inner orbit most efficiently for low-mass MS stars, followed by higher-mass MS stars, and evolved stars.



    

  
    
      Fig. 11. 
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Evolutionary states of the donor stars at the onset of mass transfer. For each type of donor star, three bars are shown, with the left representing model OBin, middle model T14, and on the right model E09, similar to Fig. 8. With colour we indicate when the donor star would initiate mass transfer if the inner binary would be isolated: from the bottom to the top, on the MS (blue), HG (yellow), RGB (green) or AGB (red), or if mass transfer happens at all (if not: purple). Overall, the onset of RLOF is expedited due to the presence of the tertiary star and the frequency of case A mass transfer increases by a factor 3.7–5.5.



    

  
    
      Fig. 12. 
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First example of a system in which the secondary initiates the first mass transfer phase while the primary has already evolved to the WD stage. In this case the interplay between LK cycles, stellar evolution and tides shrinks the inner orbit in consecutive phases; when the primary evolves along the RGB at ∼3500 Myr, on the AGB at ∼3650 Myr, and when the secondary is on the RGB at ∼4100 Myr. Left and middle panels: inner semimajor axis and eccentricity as a function of time. Right panel: circularisation of the inner orbit in the final stages before the mass transfer. Left panel: we have overplotted in dashed grey the widening of the inner orbit if only stellar winds would act upon it. The initial conditions of this system are: m1 = 1.42 M⊙, m2 = 1.36 M⊙, m3 = 0.70 M⊙, i = 70.9°, ain = 3057 R⊙, ein = 0.86, gin = 1.30 rad, aout = 116 551 R⊙, eout = 0.70, gout = −1.99 rad.



    

  
    
      Fig. 13. 
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Second example of a system in which the secondary initiates the first mass transfer phase while the primary has already evolved to the WD stages. Here the interplay between the different terms of the three-body dynamics effects and stellar evolution makes the inner orbit extremely eccentric, leading to the mass transfer phase. Top two panels: eccentricities as a function of time, followed by the inclination and the ratio of the outer to inner semimajor axis as a function of time. The short and long term modulations seen in these figures represent the timescales of the quadrupole and octupole terms, respectively. After the primary has become a WD at ∼1900 Myr, and the inner and outer orbit have approached each other, the system experiences a flip in the orbital inclination (when crossing the black dashed line of i = 90°), accompanied by an extreme eccentricity in the inner orbit and a subsequent mass transfer event. The initial conditions of this system are: m1 = 1.76 M⊙, m2 = 0.26 M⊙, m3 = 1.22 M⊙, i = 82.1°, ain = 7123 R⊙, ein = 0.82, gin = −0.63 rad, aout = 1406013 R⊙, eout = 0.93, gout = −1.12 rad.



    

  
    
      Fig. 14. 
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Most common evolutionary channels occupy different areas of initial phase space. The x- and y-axes show the distance the inner and outer orbit would circularise to if tides were efficient. The examplary systems mentioned in the text are marked with white halos.



    

  
    
      Fig. 15. 
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Initial distribution of inclinations of the different channels normalised to unity. Systems in which the primary initiates a mass transfer phase (blue) show no stronge bias towards a certain inclination, however, the subset with wide initial orbits (ain >  5000 R⊙) that would not experience mass transfer without the presence of the tertiary are biased towards high initial inclinations. Systems in which the secondary initiates a mass transfer phase (orange) are preferentially found at high inclination, whereas systems in which the tertiary initiates mass transfer (green) or there is no mass transfer (purple) preferentially avoid high inclinations. The subsection of the latter that experiences LKCTF are shown as the dashed purple line. The figure is based on model OBin. Model T14 and E09 have similar distributions.



    

  
    
      Fig. 16. 
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Investigation into the possibility of the formation of an accretion disc around the inner binary when the tertiary fills its Roche lobe. The figure shows the ratios of the apocentre distance of the inner two stars to the expected circularisation radius of the inflowing material, that is ain(1 + ein)/Rcirc. The dashed lines represent the distribution for the subset of systems for which we expect the mass transfer from the tertiary towards the inner binary to occur in a stable manner. The distribution is normalised to unity.
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