
    
      Fig. 3. 
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        Proper motion errors and LOS velocity errors (converted to PM errors for distance of 2.39 kpc) for the different datasets. The horizontal line displays ϵμ = 0.197 mas yr−1. The three different blue zones correspond to different baselines in the HST PM data. We note that magnitudes G and F606W are close to equivalent (they match to ±0.1).

      

    

  
    
      Fig. 5. 
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        HST color-magnitude diagrams. Left: CMD after the PM filtering process explained in Sect. 5.1.1. Right: Kernel density estimation of the HST isochrone displayed in the left panel. The 1, 2 and 3σ contours are displayed (from in to out).

      

    

  
    
      Fig. 7. 
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        Color magnitude diagram (CMD) of NGC 6397 Gaia DR2 data, after different filtering steps. The blue points indicate the stars that failed the PM error, astrometric and photometric flags, maximum projected radius and PM filters. The green points the stars that passed these 3 filters but are offset from the CMD. The red points show the Gaia sample of stars after the previous filters and subsequent CMD filtering, color-coded from red to dark red, according to increasing star counts.

      

    

  
    
      Fig. 10. 
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        Fits to the stellar surface density profile of NGC 6397. Left: Sérsic plus constant field star surface density fits, as a function of the maximum allowed radius, Rmax. The values of Re, n, and ΣFS obtained by MLE for 500 values of Rmax are shown in red. The black horizontal line and light blue shaded region respectively show the mean marginal values of 30 MCMC fits and their uncertainties, performed in the range of Rmax (delimited by the green vertical lines) where Re, n and ΣFS are roughly independent of Rmax. Right: goodness of fit of the surface density profile. The histogram shows the empirical profile, using 20 logarithmic radial bins extending from the innermost data point to 1°. The curves show different models: our MCMC fit (red) of a Sérsic model (dashed) plus constant field stars SD (dotted), as well as the total (solid) to compare with the data. We also show the Sérsic plus constant background prediction from MLE fits, but with the effective radius fixed to the value found by Trager et al. (1995) (green). The vertical black line highlights the separation between HST and Gaia data used for the fits.

      

    

  
    
      Fig. 11. 
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        Stellar masses. Left: comparison of the cleaned HST data and the fitted PARSEC isochrone, displaying the expected stellar mass relative to each main-sequence position. Right: magnitude – mass relation from the PARSEC model. The green dashed horizontal line shows the magnitude threshold that we used to split our sample into two mass populations.

      

    

  
    
      Fig. 12. 
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        Selected marginal distributions and covariances for models 1 (IMBH, left) and 10 (subcluster of unresolved objects, CUO, right), both for single main-sequence population and isotropic velocities. Only the elements of the MCMC chains past the burn-in phase are considered. The green curve shows the Gaussian prior, while its absence indicates flat priors in the provided range. The red arrows and crosses indicate maximum likelihoods. The contours are the equivalent of 1, 2, and 3σ. The two panels only show four out of eight (left) and five out of nine (right) of the free parameters.

      

    

  
    
      Fig. 13. 
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        Selected marginal distributions of the CUO effective radius and mass, and their covariance, for a preliminary MAMPOSST-PM run for an isotropic, single-population plus Plummer CUO SD profile, similar to model 10, but with a prior on the log CUO scale radius centered at [image: equation]. The notation is the same as in Fig. 12.

      

    

  
    
      Fig. 14. 
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        Same as Fig. 12, but for model 14 with a inner subcluster of unresolved objects (CUO) with two populations of stars, a brighter (heavier) and a fainter (lighter) one, all with isotropic velocities. Only eight of twelve free parameters are shown.

      

    

  
    
      Fig. 15. 
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        Goodness of fit plots of plane of sky (POS) velocity dispersions as a function of the projected radius for models 8 (no dark component, left), 6 (IMBH, middle) and 14 (central unresolved objects, right), which all consider two stellar populations, one of brighter (blue) stars and another of fainter (green) ones. The black curves display the maximum likelihood solutions, while the darker and lighter shaded regions show the [16, 84] and [2.5, 97.5] percentiles, respectively. The red squares show the data in logarithmic spaced bins. The vertical error bars were calculated using a bootstrap method, while the horizontal error bars considered the radial quantization noise.

      

    

  
    
      Fig. 16. 
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        Velocity anisotropy profiles of NGC 6397 for models 13 (top) and 15 (bright in middle and faint at bottom).

      

    

  
    
      Fig. B.1. 
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        Surface density of proper motion moduli (defined in Eq. (19)) for the four 5° distant regions around NGC 6397 (for simplicity, we call them SOUTH, EAST, WEST and NORTH), represented by red crosses. Solid green curves display the best MLE fit for a Gaussian distribution, while dashed green curves display the best Gaussian MLE fit when only considering the regions with proper motions inside the limit of the dashed blue vertical line. The best MLE fit using Eq. (18) is displayed as the black curves.
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