
    
      Fig. 3. 
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        Temporal evolution of the chromospheric magnetic field (top panel) and LOS velocity (bottom panel) along the spectrograph slit, as inferred from the inversions of He I triplet. Horizontal dotted lines indicate the umbra-penumbra boundaries. Horizontal dashed lines mark the spatial locations illustrated in Figs. 4 and 5.

      

    

  
    
      Fig. 5. 
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        Same as Fig. 5 but for the location indicated by the upper dashed lines in Fig. 3.

      

    

  
    
      Fig. 7. 
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        EUV observations of the sunspot. Each column corresponds to a different AIA filter (from left to right: 171 Å, 193 Å, and 304 Å). Rows represent different times, with the time indicated at the left-hand side. Black and white lines illustrate the umbra and penumbra boundaries as selected from contours of constant intensity in AIA 1700 Å. The dotted blue line traces the coronal loop illustrated in Fig. 8. The white square delimits the region used for the average plotted in Fig. 9.

      

    

  
    
      Fig. 10. 
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        Wavelet power of the velocity at a randomly chosen umbral location. Top panel: wavelet power of the photospheric velocity derived from the Si I 10 827 Å line. Middle panel: wavelet power of the chromospheric velocity derived from the He I 10 830 Å line. bottom panel: power of the WCS between the photospheric and chromospheric velocities. The gridded region indicates the parts of the spectra outside the cone of influence. Solid black lines mark the 95% confidence level. The vertical dashed blue lines in the bottom panel indicate the times illustrated in Figs. 11 and 12.

      

    

  
    
      Fig. 11. 
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        Wavelet phase difference between the photospheric and chromospheric umbral velocities around 08:13 UT. Top panel: phase difference at every location in the selected region. The power of the WCS of frequencies higher than that indicated by the vertical dotted line is above the 95% confidence level. The blue line represents the expected phase difference for linear wave propagation in a gravitationally stratified atmosphere with radiative losses (T0 = 4160 K, Δz = 900 km, τR = 20). Bottom panel: coherence of the phase difference. The phase differences where the confidence is below 95% (frequencies below the vertical dotted line in the top panel) and with coherence below the threshold (horizontal dashed line in the bottom panel) are unreliable.

      

    

  
    
      Fig. 12. 
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        Same as Fig. 11 but at around 08:20 UT. The parameters of the theoretical model illustrated by the blue line are T0 = 4160 K, Δz = 450 km, and τR = 10.

      

    

  
    
      Fig. 13. 
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        Wavelet analysis of velocity and magnetic field fluctuations measured with the He I 10 830 Å triplet. Top panel: power of the WCS between the velocity and magnetic field fluctuations. The gridded region indicates the parts of the spectra outside the cone of influence. Solid black lines mark the 95% confidence level. The vertical dashed blue line indicates the time illustrated in the spectra from the middle and bottom panels. Middle panel: wavelet phase difference between the velocity and magnetic field fluctuations in the umbra at 08:20 UT. Vertical dotted lines delimit the region where the power of the WCS is above the 95% confidence level. Bottom panel: coherence of the phase difference. The horizontal dashed lines indicate the 0.7 threshold.

      

    

  
    
      Fig. 14. 
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        Median of the inferred LOS magnetic field. Top panel: variation in the LOS magnetic field with the position along the slit at log τ = −1.5 (black line, derived from inversions of the Si I 10 827 Å line) and at the chromosphere (red line, derived from He I 10 830 Å inversions). The gray shaded area indicates the umbra region. The vertical dashed line corresponds to the location plotted in the bottom panel. Bottom panel: vertical stratification of the median photospheric magnetic field inferred with the Si I 10 827 Å line at a selected umbral location.

      

    

  
    
      Fig. 15. 
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        Amplitude of the fluctuations in the LOS magnetic field plotted as a function of the variation between the photospheric and chromospheric magnetic field. Each dot represents an umbral location.
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