
    
      Fig. 3 
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        Comparison between the mean LSD Stokes V profiles (red) of the predictive distribution and the observed LSD Stokes V profiles (black), for a subset of the rotational phases. The profiles are offset vertically according to the rotational phase, as indicated in blue. The marginal predictive uncertainty is shaded in light grey and depicts three standard deviations. The corresponding posterior predictive uncertainty is shaded in light blue, and the blue bars represent the corresponding observational uncertainties.

      

    

  
    
      Fig. 5 

      
        [image: thumbnail]
      

      
        Comparison of predicted (mean) LSD Stokes V profiles from independent inversions using η = 16 (blue) and η = 421 (red) for a subset of the rotational phases. The mean deviations between the means of the predictive distributions and the observed Stokes V profiles (black) is 7.87 · 10−5 and 1.05 · 10−4, respectively, across all rotational phases.

      

    

  
    
      Fig. 7 
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        Four samples of surface magnetic field vector maps drawn from the posterior distribution. The distribution was obtained through posterior inference using a statistical model with a mixture prior consisting of 1000 η-dependent components pc(z). From the left, the samples were drawn from components of the mixture posterior distribution with parameters η ≈ 34,η ≈ 123,η ≈ 62 and η ≈ 258, respectively.

      

    

  
    
      Fig. 10 
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        Violin plots illustrating the distribution of magnetic energy over different harmonic modes. In these plots the widths of the coloured regions represent the smoothed probability density of the fraction of the total magnetic energy, numerically obtained by sampling from the posterior distribution p(z|y) corresponding to the results illustrated in Fig. 4. Horizontal lines mark the 0.05-, 0.50- and 0.95-quantiles of the distribution at each mode, respectively. The left panel compares the energy of the toroidal contribution (blue) and the poloidal components (red) as a function of angular degree, l, with values normalised by the total energy, i.e., (Et, Ep)/Etot. The right panel shows the total magnetic energy of the poloidal and toroidal field components as a function of angular degree, l, also normalised by the total energy, i.e. (Ep +Et)/Etot.

      

    

  
    
      Fig. 11 
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        Same as Fig. 10 but for the results obtained from the posterior distribution p(z|y) corresponding to the magnetic field in Fig. 6.

      

    

  
    
      Fig. 12 
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        Same as Fig. 10 but for the results obtained from the posterior distribution p(z|y) corresponding to the magnetic field in Fig. 8.

      

    

  
    
      Fig. B.1 
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        Same as Fig. 3 but for all rotational phases. Recall that the observed profiles are depicted in black, and the reconstruction at the mean is depicted in red. The shaded light grey area shows the marginal predictive uncertainty, whereas the shaded light blue area shows the corresponding posterior predictive uncertainty.

      

    

  
    
      Fig. B.2 
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        Same as Fig. B.1 but for results obtained using a statistical model with a) a mixture prior consisting of 1000 η-dependent components pc(z). and b) a mixture prior consisting of the two components p1(z) and p2(z).

      

    

  
    
      Fig. B.3 
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        Same as Fig. 3 but for results obtained using a statistical model with a) a mixture prior consisting of 1000 η-dependent components pc(z).and b) a mixture prior consisting of the two components p1(z) and p2(z).

      

    

  
    
      Fig. C.1 
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        Graphical representation of the spherical harmonic coefficients and their covariances. This plot corresponds to the magnetic field reconstruction results in Fig. 4. a) Covariance matrix with the three groups of spherical harmonic coefficients, α, β, γ, stored sequentially in the order of increasing l and m numbers. Dashed lines highlight parts of the covariance matrix corresponding to each group of harmonic coefficients. b) Mean value of the spherical harmonic coefficients. c) Standard deviation of the spherical harmonic coefficients.
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