
    
      Fig. 3. 
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        Procedure for estimating light-curve amplitudes. Top panel: detrended Kepler light curve of the contact binary KIC 7871200 observed during quarter Q4. The dashed line is the result of polyfit. The data points labeled “Detected extrema” correspond to the minimum and maximum normalized fluxes resulting from the procedure described in Sect. 3.3. Middle panel: photometric amplitudes extracted from the light curves observed during the individual Kepler quarters. The solid black line represents the arithmetic average of the values. Bottom panel: comparison of photometric amplitudes resulting from our procedure (x-axis) and polyfit (y-axis). The slope of the line indicates a downward bias in the estimates from polyfit, most likely resulting from its tendency to underestimate the depth of light-curve minima.

      

    

  
    
      Fig. 5. 
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        Projection of our sample to the πτ-plane. The color of each object corresponds to the probability of being a late-type (top panel) or early-type (bottom panel) contact binary star. The solid lines show our best-fit PLC relations, and the dotted line shows the position of the Kraft break from Jayasinghe et al. (2020).

      

    

  
    
      Fig. 7. 

      
        [image: thumbnail]
      

      
        Amplitude distribution of the late-type (dashed orange line) and early-type (dashed red line) contact binaries in our cleaned sample. The dashed black line shows the amplitude distribution of the full KEBC, and the solid black line shows the distribution of the KEBC with morph ≥ 0.7. The late- and early-type histograms are weighted by the probability of being a contact binary of the respective type.

      

    

  
    
      Fig. 10. 
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        Amplitude (left panel) and mass-ratio (right panel) distributions for our three populations CB2, CB3, and CB4. The solid black lines in the left panel show weighted histograms of the observed data. The solid blue, green, and red lines in both panels are obtained by marginalizing out the functional form of the Q2 power law, and the dashed lines show Q2 evaluated for the median values of b and qmin. The colored bands represent the 1σ credible intervals around the marginalized amplitude and mass-ratio distributions. The vertical dotted lines in the right panel compare the median values of qmin between the three populations.

      

    

  
    
      Fig. 11. 
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        Comparison of the posteriors of qmin (top panel) and b (bottom panel) resulting from the fiducial models for populations CB2, CB3, and CB4.

      

    

  
    
      Fig. 13. 
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        Dependence of qmin on the splitting period for populations CB2 and CB3. The colored bands represent the 1σ credible intervals of the fiducial models. For the purpose of this plot, we lowered the probability cutoff of the fiducial model for population CB3 from 0.8 to 0.5. The full posterior is plotted in Fig. C.3.

      

    

  
    
      Fig. 14. 
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        Dependence of qmin and b for populations CB2, CB3, and CB4 on different probability cutoffs separating contact binaries from contaminants. The colored bands represent the 1σ credible intervals of the fiducial models. We show the full posterior distributions in Fig. C.4.

      

    

  
    
      Fig. A.1. 
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        Comparison of synthetic contact binary amplitude distributions resulting from the kernel density estimation performed on samples of different sizes. The distribution is rather noisy for n = 1000, but the noise is already significantly reduced for n = 10000. When we increase the number of samples to 100000, the distribution effectively converges to the correct shape.

      

    

  
    
      Fig. B.1. 
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        Chain plots resulting from the emcee run of our Bayesian model for the identification of contact binary stars. We ran the sampler for a total of 160 000 steps, but we discarded the first 10000 as burn-in, and we thinned the chains by a factor of 300. Visual inspection of the plot confirms that the number of steps was sufficient for the chains to converge.
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