
    
      Fig. 3. 
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        Intensity maps from (a) Si X 258.37 Å and (b) S X 264.23 Å. (c) Density map from the ratio of Fe XIII 202.04 Å and 203.83 Å. (d) FIP bias factor map from the ratio of S X 264.23 Å and Si X 258.37 Å. The black and gray contours in panel (d) outline the umbra and penumbra boundaries, respectively. The green box corresponds to the FOV of FISS.

      

    

  
    
      Fig. 5. 
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        Time variations in (a) Hα chromospheric intensity, (b) chromospheric LOS velocity, and (c–e) band-filtered LOS velocities at two points, ‘o’ and ‘♢’ in the umbra, as is marked in Fig. 4. The shaded gray regions correspond to the predicted data using an autoregressive model since data are missing. The vertical green line indicates the observing time of the maps presented in Fig. 4. The two vertical cyan lines indicate the start and end time for the correlation analysis.

      

    

  
    
      Fig. 7. 
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        Spatial distribution of the 412 detected wave packets during the FISS observing period, 20:11:55–21:59:03 UT. The top panels show the Hα intensity and chromospheric LOS velocity maps. The middle and bottom panels display the band-filtered velocity maps. The numeric values in the brackets of each map are the lower and upper bounds for byte-scale display. The arrows depict detected wave packets, with their centers located at the midpoint between two chosen points used for cross-correlation analysis. The direction of the arrows shows the wave propagation direction. The length of the arrows corresponds to the propagation speed, proportional to c1/3. The colors of the arrows distinguish the wave packets from one another based on different period bands: light green for 3-minute waves, medium green for 5-minute waves, and dark green for 10-minute waves. The white, blue, and red contours in the intensity map represent the 1000 Gauss, 150 Gauss, and −150 Gauss, respectively.

      

    

  
    
      Fig. 10. 
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        Histograms of FIP bias values from regions linked to extrapolated magnetic fields originating from 412 chromospheric wave packets, at assumed coronal heights where FIP bias is observed: (a) 10 Mm and (b) 30 Mm. The distributions are based on 404 intersecting regions (open: 124, closed: 280) at 10 Mm and 250 regions (open: 111, closed: 139) at 30 Mm reflecting height-dependent connectivity. Blue represents regions connected through open fields, while yellow indicates those connected through closed fields.
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