
    
      Fig. 3 
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        k-means clusters of Ca II 854.2 nm observed spectra, using 100 clusters, sorted from most to least frequent. The red line denotes the average of all line profiles belonging to each cluster (thin black lines). The fraction of all profiles belonging to each cluster is indicated as a percentage next to the cluster number. The gray line indicates the position of λ0, the rest wavelength.

      

    

  
    
      Fig. 5 
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        k-means clusters of Ca II 854.2 nm synthetic spectra from the nw012023 simulation. The legend is the same as in Fig. 3.

      

    

  
    
      Fig. 7 
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        Individual spectra and atmospheric structure of selected clusters from the ch0l2023 simulation. From left to right, the first two columns show the Stokes I and V (normalized to the nearby continuum, around λ0 + 0.95 nm), while the last three columns show the temperature, vertical velocity, and vertical magnetic field as a function of log τ5000. Each row depicts a different cluster. From the top, the first and second are #80 and #84 (from the numbering in Fig. 4), and represent some of the wider line profiles. The third and fourth rows depict cluster numbers #57 and #75, which represent some of the narrowest line profiles.

      

    

  
    
      Fig. 10 
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        Mean spectra and atmospheric structure for selected clusters representing shallow line profiles. The legend is the same as in Fig. 8.

      

    

  
    
      Fig. 11 
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        Mean spectra and atmospheric structure for selected clusters representing the line profiles with the smoothest transition from wing to core. The legend is the same as in Fig. 8.

      

    

  
    
      Fig. A.1 

      
        [image: thumbnail]
      

      
        k-means clusters of synthetic Ca II 854.2 nm intensity profiles, using 100 clusters for the unnormalized and degraded profiles from ch012023. The red line is the cluster mean, and the black lines are all the individual profiles belonging to each cluster. The gray line indicates the position of λ0.

      

    

  
    
      Fig. A.2 

      
        [image: thumbnail]
      

      
        k-means clusters of synthetic Ca II 854.2 nm intensity profiles, using 100 clusters for the unnormalized and degraded profiles from nw012023. The red line is the cluster mean, and the black lines are all the individual profiles belonging to each cluster. The gray line indicates the position of λ0.

      

    

  
    
      Fig. A.3 

      
        [image: thumbnail]
      

      
        k-means clusters of synthetic Ca II 854.2 nm intensity profiles, using 100 clusters for the unnormalized and degraded profiles from nw072100. The red line is the cluster mean, and the black lines are all the individual profiles belonging to each cluster. The gray line indicates the position of λ0.

      

    

  
    
      Fig. B.1 
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        Atmospheric structure of clusters #15, #93, #94, #96 in Fig. 6. The top panel contains a cluster of the typical absorption profiles, while the three bottom panels are the clusters showing broad emission in nw072100, following the same presentation as in Fig. 7.

      

    

  
    
      Fig. C.1 
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        Clusters found with k = 100 clusters using k-Shape with ten re-initializations on the z-normalized observed spectra.
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