
    
      Fig. 1 
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            Normalized Z-dependent term ζZ of λZ in D versus effective charge Z.

          

    

  
    
      Fig. 4 
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              Models, scaled models, and empirical values of fast winds of PNe: a) the mass-loss rate Ṁ; b) the outflow velocity v; and c) the mechanical wind luminosity Lwind. Scaled values of Ṁ are illustrated with both magenta ([image: equation]) and blue ([image: equation]) star symbols. All symbols are indicated with both object (Table 4) and gray interconnecting lines for easy identification. Thick and thin lines indicate models based on Pauldrach et al. (1988) and actually used relations, respectively. The shaded part where Teff ≥ 60 000 K indicates regions where both the models and the used relations fit empirical values poorly.

            

    

  
    
      Fig. 5 
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              Physical structure of PN when Teff ≃ 50 500 K, the fast-wind speed v = 1031 km s-1, and the model age is 4246 yr: a) the electron temperature Te; b) the total ion density nA; c) the effective charge Z and the diffusion coefficient D. The electron temperature and the total ion density are shown at three scales as indicated in each panel. Values of model HC (HCH) are drawn with black (magenta) lines; for the diffusion coefficient the lines are blue (light blue). The heat-conduction flux of model HC is saturated in the region that is marked with a blue box. The chemical discontinuity between the H-rich nebula and the H-deficient inner parts is in the bubble-nebula interface. All lines are drawn as histograms to emphasize individual gridpoints. The fast wind (bubble) is drawn on a medium gray (light gray) background for model HC.

            

    

  
    
      Fig. 6 
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              Physical structure of PN when Teff ≃ 60 000 K, the fast-wind speed v = 1154 km s-1, and the model age is 4914 yr. See Fig. 5 for more details.

            

    

  
    
      Fig. 10 
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            Evolution of the synthetic X-ray luminosity LX (top panel) and temperature TX (bottom panel) integrated over the energy range 0.3−2.0 keV versus Teff (which increases with time) for the three different models HC (black diamonds), HCH (red crosses), and HC[image: equation] (blue triangles). The observed position of the PN BD+30° 3639 with a WR-type CS is indicated by a black star for comparison.
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