
    
      Fig. 3 
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        Polar plots of the aerodynamic coefficients as a function of the side-slip angle (between 0° and 360°) and energy accommodation coefficient for the CHAMP satellite.

      

    

  
    
      Fig. 5 
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        CHAMP aerodynamic drag coefficients as a function of the argument of latitude in three selected days describing high, moderate and low solar activity.

      

    

  
    
      Fig. 7 
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        Long period density ratios with respect to the NRLMSISE-00 model versus the energy accommodation coefficient for different ranges of F10.7.

      

    

  
    
      Fig. 10 
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        Comparison between the new densities and the ones derived by Mehta et al. (2017), Doornbos (2011) and SESAM (Pilinski et al., 2013b) for the CHAMP satellite under low solar activity condition. Winds along longitudinal (X-SC) and cross-track (Y-SC) satellite directions are computed with HWM-07 model.

      

    

  
    
      Fig. 11 
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        Yaw angle variations and density ratios between Swarm A and C measurements during the May 2014 manoeuvre. Selected orbit numbers are available in the top and bottom parts of the figure.

      

    

  
    
      Fig. 12 
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        Swarm A and C density ratios for periods 11 and 17 (on the left and right side, respectively). The optimal density ratios for which satellites are in better agreement are highlighted with dashed lines.

      

    

  
    
      Fig. 13 
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        Swarm A and C optimal density ratios for May 2014 manoeuvres and selected periods.

      

    

  
    
      Fig. 14 
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        Comparison of the density ratios between the newly derived density and the NRLMSISE-00 and WACCM-X models results. The densities are normalized at 400 km altitude except for GOCE, which is normalized at 250 km.

      

    

  
    
      Fig. 15 
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        Comparison between the mean density ratios (μ*) between the NRLMSISE-00 model (top) and DTM-2013 (below) with different data sets for the CHAMP, GRACE, GOCE, and Swarm satellites. The percentage values indicate the maximum variability range among the satellites. Note that for GRACE and Swarm B the new density ratios are computed using a preliminary energy accommodation coefficient of 0.85 (which is not validated as for the other satellites).

      

    

  
    
      Fig. A.1 
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        Aerodynamic coefficients in the satellite reference frame as function of the attack angle and energy accommodation coefficient for the CHAMP satellite.

      

    

  
    
      Fig. A.5 
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        Aerodynamic coefficients in the satellite reference frame as function of the attack angle and energy accommodation coefficient for the GOCE satellite.

      

    

  
    
      Fig. A.8 
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        Aerodynamic coefficients in the satellite reference frame as function of the side-slip angle (between 0° and 360°) and energy accommodation coefficient for the Swarm satellites.

      

    

  
    
      Fig. B.1 
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        Aerodynamic coefficients in the satellite reference frame as function of the speed ratio and energy accommodation coefficient for the CHAMP satellite for fixed side-slip angles.

      

    

  
    
      Fig. B.2 
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        Aerodynamic coefficients in the satellite reference frame as function of the speed ratio and energy accommodation coefficient for the GRACE satellite for fixed side-slip angles.

      

    

  
    
      Fig. B.4 
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        Aerodynamic coefficients in the satellite reference frame as function of the speed ratio and energy accommodation coefficient for the Swarm satellites for fixed side-slip angles.
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