
    
      Fig. 1 
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              Sketch of a hydrodynamic astrospherical shock configuration. The red lines denote the shocks, the blue lines stand for tangential discontinuities. The Mach numbers in the different regions are indicated by M ≷ 1. BS denotes the bow shock, TS the termination shock, SL is the sonic line, S⋆ the position of the star, and C the middle point of an radius RM describing the Mach disk MD. TD is the tangential contact discontinuity starting at the triple point T, where the reflected shock RS also starts.

            

    

  
    
      Fig. 4 
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                Distance between BS and AP as a function of the compression ratio s. The red line shows the Δ(s) with a = 1, the blue dashed line the same for a = 0.5, and the black dashed line for a = 1. 

              

    

  
    
      Fig. 5 
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            Cooling lengths. The number density and speed are fixed at n = 10 cm-3 and v = 80  km s-1. All scales are logarithmic. On the x-axis we display the temperature, while the characteristic length is shown in AU on the left y-axis and in parsec on the right y-axis. The dashed vertical line denotes the temperature where the ram pressure equals the thermal pressure.

          

    

  
    
      Fig. 6 
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            Cooling lengths. The number density and speed are fixed at n = 10 cm-3 and v = 2500  km s-1. For the meaning of the subscripts see text.

          

    

  
    Table 6 

            Derived shock parameters: the shock angle ϑsl,i and flow deflection angle ϕsl,i at the intersection of the sonic line and the TS (i = sw) and that at the BS (i = ism) are displayed together with the compression ratios sj at the TS in nose direction (j = n), the tail direction j = t and at the BS j = ism. 

          
            
              
              
            
            
              
              
              
            
            
              	
              	
              	Analytic
              	pH model
              	CH-model
            

            
              	 Parameter
              	 Unit
              	value
            

            
              	
                

              
            

            
              	
                
                  ϑsl,ism
                
              
              	 degree
              	63.43
              	–
              	– 
            

            
              	
                
                  ϑsl,sw
                
              
              	 degree
              	63.11
              	–
              	– 
            

            
              	
                
                  ϕsl,ism
                
              
              	 degree
              	36.87
              	–
              	– 
            

            
              	
                
                  ϕsl,sw
                
              
              	 degree
              	35.88
              	–
              	– 
            

            
              	
                
                  ssw,n
                
              
              	
              	4.00
              	3.93
              	3.66 
            

            
              	
                
                  ssw,t
                
              
              	
              	4.00
              	3.85
              	3.57 
            

            
              	
                
                  sism
                
              
              	
              	3.87
              	3.63
              	2.99 
            

          


            Notes. The sonic lines are poorly defined in the CH-model, and therefore neither the shock angle nor the flow deflection angle are given here. In the pH-model they are difficult to determine because the shock angle smoothly evolves from 90° to the lowest values at the triple point. The easiest way therefore is to calculate them analytically.

          


  
    
      Fig. 10 
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            Sketch of an astrosphere with strong cooling and heating effects. The sonic lines are different from those in Fig. 1, and in some region the Mach number has changed. The boundary between the hot and cool outer astrosheath is marked with a dashed green line. The changes in the Mach number are indicated in red.
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