
    
      Fig. 3. 
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        Spectra dimensionality calculated by PCA based on different thresholds for the reconstruction of the 5 × 105 Stokes profiles from the MURaM snapshot. This is estimated on the spectra containing the two Fe I spectral lines at full spectral resolution. The filled circles are the average dimensionality of each distribution.

      

    

  
    
      Fig. 5. 
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        Difference in the dimensionality of the original and degraded spectra emerging from the simulation. Upper panel: Ratio of the dimensionality calculated from the original spectra emerged from the simulation and after degrading it to a spectral resolution of R = 105 (smaller values are regions where the degraded spectra are more affected). Bottom row: 2D histograms of the ratio of the dimensionality for each Stokes parameter.

      

    

  
    
      Fig. 7. 
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        Quality of the inversions for the different node configurations of increasing complexity (see Table 1). The filled circles are the average χ2 (Eq. (4)) calculated for profiles whose total dimensionality is smaller (simple) or larger (complex) than 80 (see binary mask in Fig. 4). The error bars show the 16th and 84th percentiles of each distribution.

      

    

  
    
      Fig. 10. 
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        Average dimensionality of the physical quantities in the simulation calculated from stratifications belonging to simple and complex profiles. The gray bars show the difference between the two.

      

    

  
    
      Fig. 11. 

      
        [image: thumbnail]
      

      
        Average error in the temperature, magnetic field strength, and line-of-sight velocity for the case in which a sinc2 LSF is modeled with a Gaussian, when only one spectral line is used (630.15 nm), when the macroturbulent velocity parameter is let to vary in every pixel, or when there is a much lower spectral resolution (R = 5 × 104) compared to the noisy degraded case (R = 105).

      

    

  
    
      Fig. 12. 
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        Average error in the temperature, magnetic field strength, and line-of-sight velocity for the most realistic case (degraded, noised, and resampled) using configuration 2 for different spectral resolutions.

      

    

  
    
      Fig. 13. 
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        Overview of the inferred physical parameters and the difference between the simulation and inversion at log τ500 = −1. The results for different spectral resolutions are shown in every corner of each map. From top to bottom: temperature, line-of-sight velocity, and magnetic field strength. A positive difference implies underestimation and negative overestimation of the given physical parameter.

      

    

  
    
      Fig. A.1. 
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        Overview of the physical parameters of the simulation at τ500 = 1. From top to bottom: temperature, line-of-sight velocity, longitudinal magnetic field and transverse magnetic field.

      

    

  
    
      Fig. A.2. 
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        Dimensionality of each physical parameter of the simulation in the range log τ500 = [0, −2] calculated using PCA and the following thresholds: 5 K for the temperature, 10−2 km/s for the velocity, and 1 G for the magnetic field components.
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