
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
        Overview of the observed region at 2023-06-29T08:49, the start of the observation. The upper row shows the continuum close to the Fe I 617.3 nm line and the Hα line core. The bottom row shows the line-of sight and plane-of-the-sky components of the photospheric magnetic field, as determined from the spatially-coupled Milne-Eddington inversion of the Fe I 617.3 nm. The red box shows the HeSP FOV and the arrow in the upper left panel points toward solar north.

      

    

  
    
      Fig. 5. 
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        Example He I 1083 nm line profiles that show emission. Left: line profiles. Right: local continuum normalized intensity in the red wing of He I 1083 nm, with the locations of the profiles left indicated with squares of the same color as the profile. The line profiles are taken from the entire time series, not just from the timestep shown in the right-hand panel. The labeled line profiles are discussed in Sects. 5.4–5.6.

      

    

  
    
      Fig. 7. 
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        Emission in pixel B. The figure format is the same as in Fig. 6.

      

    

  
    
      Fig. 10. 
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        Simulation data. Top row: Vertical component of the magnetic field at z = 0 km and emergent intensity at the nominal line core of the strong component of the He I 1083 nm line. Bottom row: zoom in of the region inside the red square in the top row. Panel a: Vertical component of the photospheric magnetic field at z = 0 km; panel b: emergent intensity at the nominal line core of the strong component of the He I 1083 nm.; panel c: local continuum scaled intensity of the He I 1083 nm at a Doppler shift of −18 km s−1; panel d: Hα intensity at a Doppler shift of −33 km s−1; panel e: Ca II K intensity at a Doppler shift of −8 km s−1. The pixel marked with the filled red square is analyzed in Fig. 11.

      

    

  
    
      Fig. 11. 
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        Four-panel formation diagram of the pixel marked in red in the bottom row of Fig. 10. Top left: Opacity χν divided by optical depth τν. The red curve is the height optical depth is unity, the white vertical line marks Δν = 0 and the white curve is the vertical velocity as a function of height. Top right: total source function. The green curve shows the line source function, the orange curve the temperature. Bottom left: τνexp−τν, which peaks at τν = 1. Bottom right: the contribution function χνSνexp−τν. The white curve shows the emergent line profile in temperature units, with a scale on the right.

      

    

  
    
      Fig. 12. 
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        3D visualization of the magnetic field configuration of the He I 1083 nm emission event in our MURaM simulation. The greyscale background shows the vertical magnetic field in the photosphere (white: positive; black: negative), just above the continuum formation height. The red surface displays the height of optical depth unity z(τ = 1) for the vertically emergent intensity at Δv = −18 km s−1 for the He I 1083 nm line, corresponding to the blue wing images in Fig. 10. This height tends to lie below the height for which we display the magnetic field, and is above it only in some locations, appearing as steeply-sided columns. The magnetic field lines thread the emitting region of the He I 1083 nm brightening, and their color indicates the local temperature. Figure made with VAPOR (Li et al. 2019).

      

    

  
    
      Fig. A.1. 
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        Degeneracy between the scaling factor β and the optical depth Δτ. The figure shows the intensity profiles for the three selected pixels, with two models for each pixel, one with low β and high Δτ, and one with high β and low Δτ. The grey curve is a nearby quiet Sun spectrum.
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