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Detail of the trail image from Fig. 2. To avoid remapping artifacts, this image was left in the original satellite swath projection. Bands 1 (646 nm), 4 (554 nm), and 3 (466 nm) were used for the RGB colors. Color balance was made in such a way that the brightest regular clouds nearby appear white. The zoom factor was 4 × for band 1 (250 m resolution) and 8 × for the other two bands (500 m resolution). Resampling was made using the optimized bicubic (OBC) method of the ENVI software (https://www.harrisgeospatial.com/Software-Technology/ENVI).


    

  
    
      Fig. 5 
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True-color RGB composite enhanced for good contrast of the bolide dust trail (left) and its shadow taken by the geostationary GOES-17 at nominal time 00:00 UT. The view was remapped from full disk into local latitude-longitude grid. The grid is valid for zero altitude. Both trail and shadow are parallax shifted relative to each other, and also with respect to sea level.


    

  
    
      Fig. 7 
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Image of the trail shadow from MISR camera Df, rotated and with the coordinate grid added. The center of the shadow was marked manually with a black line. The dashed line was used for indistinct parts of the shadow. The magenta line shows the modeled shadow assuming the USGS bolide radiant. The numbers are the corresponding trail heights (rounded heights for the pressure levels, where wind data are available; see Table 1). The green line shows the modeled shadow assuming the nominal radiant determined by us.
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Enlarged and rotated image of the trail from the Himawari visual channel (0.64 μm), in Mercator projection. White dots are part of the coordinate grid (meridian 173°). The magenta line shows the modeled trail projection assuming the USGS bolide radiant, the green line withheight indications is for the nominal radiant, and the orange line is for radiant with A = 140°, z = 26°.
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Enlarged and rotated image of the trail from GOES-17. The magenta line shows the modeled trail projection assuming the USGS bolide radiant, the green line with height indications is for the nominal radiant.
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Probability distribution of orbital elements for two entry speeds, 32 km s−1 (red) and 27 km s−1 (blue). The rightmost bars of the semimajor axis and aphelion distance plots sum probabilities for all values higher than 9.5 AU.
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Four images of the dust trail obtained by the Himawari satellite between 0:10 and 3:40 UT on December 19. The images are in RGB true color, and contrast is increasingly enhanced.
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Enlarged monochromatic images of the dust trail obtained by the Himawari satellite at 23:50 UT. The blue Band 1 (0.45–0.49 μm) is at the left and the red Band 3 (0.60–0.68 μm) is at the right. The spatial resolution of the red band is twice as high (0.5 km at the sub-satellite point) as in the blue band.
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Enlarged monochromatic images of the dust trail obtained by the MODIS instrument on board the Terra satellite. The blue Band 3 (0.46–0.48 μm) is at the upper left, the red Band 1 (0.62–0.67 μm) is at the upper right, Band 20 (3.66–3.84 μm) is at lower left, and Band 31 (10.8–11.3 μm) is at lower right. The visible bands have a resolution of 0.5 km, and the resolution of the infrared bands is 1 km. The circled area 1 is the dense lower part of the trail (heights 24–30 km), area 2 is the upper part (30–34 km).
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Visible light RGB composite (left) and Band 20 IR image of the trail in 1 × 1 km pixel resolution. Pixels with measured radiances are numbered. The reference pixel off the trail is marked R.


    

  
    
      Fig. 20 
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Eccentricity vs. inclination for inner Solar System (q < 1.2 AU) asteroids and comets and the Bering Sea bolide. The nominal bolide solution is marked by the blue cross. The light blue area shows other possible radiant solutions within two sigma limits for the speed of 32 km s−1. The light green area is the same for the assumed speed of 27 km s−1. Asteroid and comet data are from the JPL Small-Body Database (https://ssd.jpl.nasa.gov/sbdb_query.cgi).
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