
    
      Fig. 7. 
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        Identification of the evolutionary stage of the primary of the system. Teal, purple, and orange indicate RC, 2RC, and RGB stars, respectively. Dots indicate stars observed with the Kepler mission. Squares mark stars observed by TESS. The points in grey mark the full input sample by Vrard et al. (2021), whereby the greyscale value indicates the mass of the star, determined by seismology.

      

    

  
    
      Fig. 10. 

      
        [image: thumbnail]
      

      
        Binary fractions and distribution of the samples as a function of the distance (left panel) and metallicity (right panel). The top panels visualize the ratio of the number of binary candidates over the whole sample for each bin of the histogram in the bottom panel. The colors represent the samples of giants detected with TESS and the giants, and main sequence stars observed with Kepler as red, blue, and yellow, respectively. The thick grey line indicates the total binary fraction. The bottom panels depict the distribution of the distances and metallicities in a histogram. The filled bars correspond to the number of binary solutions of the samples. The samples have the same color as in the top panel, and the black bars represent the literature sample. For comparison, the dashed lines show the normalized density of the corresponding input samples in the same color. The first and last bar of the histogram in the bottom left panel represents all stars with a metallicity lower than −1 and bigger than 0.4 dex, respectively. For the histogram of the distance, the last bar indicates all systems with a distance higher than 4200 pc.

      

    

  
    
      Fig. 11. 
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        Orbital eccentricity of the parameterized time scale of the tidally driven orbital circularization, εr. The top panel shows the position of all binary candidates in the parameter plane. The histogram in the bottom panel depicts the distribution of εr for the systems with an oscillating primary, for which the evolutionary state could be determind from seismology. The color distinguishes between the evolutionary states of secondary clump (2RC), red clump (RC), red giant branch (RGB) in purple, teal, and orange, respectively. Because of their small number and nearby evolutionary state, main sequence and subgiant primaries are shown as one group in yellow (MS+SG). The grey dashed line marked the proposed value of εcrit.

      

    

  
    
      Fig. 13. 
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        Distribution of orbital eccentricities, separated by evolutionary stage and channel. The left and right panel give the number of systems per eccentricity and period bin, respectively. The color distinguishes between the evolutionary states of secondary clump (2RC), red clump (RC), red giant branch (RGB) in purple, teal, and orange respectively. Because of their small number and nearby evolutionary state, main sequence and subgiant primaries are shown as one group in yellow (MS+SG). The vertical dashed line represents the 1034 days timebase of Gaia DR3.

      

    

  
    
      Fig. 14. 
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        Synchronization and circularization of binary systems, hosting solar-like oscillators. The top and middle panel show the surface rotation periods of the primary and orbital eccentricities for binary systems as a function of their orbital period, respectively. The bottom panel presents the ratio Porbit/Protation as a function of the orbital eccentricity. Yellow, orange, and blue dots indicate dwarfs, subgiants and red giants, observed with Kepler, respectively. Grey pentagons indicate systems reported previously in the literature. Filled and open symbols denote oscillating and non-oscillating primaries, respectively. The inclined lines represent the resonance ratios Porb:Prot as indicated to the right of the line. The solid magenta line indicates the synchronisation of the surface rotation with the orbit (Porb = Prot). The grey shaded area depicts the region in which the dynamical tide cannot be excited (2 ⋅ Porb < Prot). The yellow shaded area indicates the range of the solar siderial surface rotation. The solid vertical red line indicates the limiting period for synchronization and circularization on the main sequence (Pcirc ≃ 10 d). The vertical dashed and dotted lines indicate the length and half the length of the Gaia DR3 mission timebase.

      

    

  
    
      Fig. 16. 
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        Phase-folded TESS light curves of the Gaia DR3 eclipsing binary system candidates, TIC 268157208 (top panel), TIC 235050452 (second panel), TIC 272357503 (third), TIC 33767523 (fourth), and TIC 293937699 (bottom). Relative Gaia epoch photometry in the G, GBP, and GRP passbands are shown in green, blue, and red, respectively. For TIC 268157208, TIC 235050452, TIC 272357503 the period from the Gaia DR3 eclipsing binary catalog was used to fold the light curve. For TIC 3376752 the orbital period from the SB1 solution, provided in the TBO catalog is used. For TIC 293937699 we used our orbital period, determined from the TESS data.
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