

    


    
      Fig. 1 
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              Top panel: meridional projection for three orbits within the logarithmic potential (Sect. 3.2) with Lz = 8.5 and ΔE = 0.2. Zero velocity curve and some coordinate curves of the elliptic coordinates (with z0 = 5.9) are drawn. Middle panel: analytical determination of the envelopes of the orbits. Bottom panel: surfaces of section for the same three orbits. Black crosses: numerically computed orbits. Red lines: the corresponding sections obtained from Eqs. (1)−(3). Blue line: surface of section of the orbit confined in the mid-plane (i.e. vz = 0). 
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              Left: quasi integral I3 versus zmax for stars with ΔE = 6400 and Rc(Lz) = 8500 pc for the BGM potential. Errors bars are σI3. Right: idem with ΔE = 12 800.

            

    

  
    Table 2 

              Logarithmic potential (see legend of Table 1).

            
              
                	
                  ΔE
                
                	
                  
                    z
                    0
                  
                
                	
                  
                    z
                    max
                  
                
                	σI3 maximum
                	σI3 median
              

              
                	
                  

                
              

              
                	0.04
                	5.4
                	2.0
                	0.004
                	0.002
              

              
                	0.1
                	5.5
                	3.3
                	0.011
                	0.005
              

              
                	0.2
                	5.9
                	5.2
                	0.020
                	0.010
              

              
                	0.4
                	7.0
                	8.8
                	0.040
                	0.019
              

              
                	0.8
                	10.
                	17.5
                	0.08
                	0.04
              

            



  
    Table 1 

              Disc-halo logarithmic potential.

            
              
                	
                  ΔE
                
                	
                  
                    z
                    0
                  
                
                	
                  
                    z
                    max
                  
                
                	σI3 maximum
                	σI3 median 
              

              
                	
                  

                
              

              
                	0.05
                	3.3
                	2.4
                	0.008
                	0.004 
              

              
                	0.1
                	3.3
                	3.7
                	0.006
                	0.003 
              

              
                	0.2
                	3.3
                	6.1
                	0.021
                	0.005 
              

              
                	0.5
                	3.3
                	12.9
                	0.012
                	0.006 
              

            


              Notes. Maximum and median values of the quasi-integral dispersion σI3 (i.e. the relative error) for orbits with different energies ΔE: best fit of z0, maximal height zmax above the galactic plane for the shell orbits.

            


  
    Table 3 

              Besançon Galactic model with q = 0.8 and Rc = 8.5 kpc (see legend of Table 1), where wmax is the maximum vertical velocity.

            
              
                	
                  ΔE
                
                	
                  
                    w
                    max
                  
                
                	
                  
                    z
                    0
                  
                
                	
                  
                    z
                    max
                  
                
                	σI3 max.
                	σI3 med. 
              

              
                	
                  

                
              

              
                	km2 s-2
                	km s-1
                	kpc
                	kpc
                	
                	
              

              
                	
                  

                
              

              
                	400
                	28.3
                	4.8
                	0.42
                	0.001
                	0.0004
              

              
                	1600
                	56.6
                	4.4
                	1.0
                	0.002
                	0.0012
              

              
                	3200
                	80
                	4.3
                	1.7
                	0.004
                	0.0025
              

              
                	6400
                	113
                	4.5
                	3.5
                	0.047
                	0.0043
              

              
                	12800
                	160
                	5.1
                	6.1
                	0.032
                	0.0070
              

            



  
    
      Fig. 6 
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            Left: dark lines: radial forces KR of the BGM at several z above the galactic plane (0.5, 1, 2, and 3 kpc, bottom to top). Thin green lines: KR recovered from a Jeans equation in the case of a thick disc. Thin red lines: the case of a thin disc. Right: relative errors on the recovered radial force KR versus R at various z (0.5, 1, 2, and 3 kpc; resp. green, black, red, and blue lines) for thin disc DF (dotted lines) and thick disc DF (continuous lines). 

          

    

  
    
      Fig. 9 
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              dI3/ dt: time derivative of the quasi integral within the logarithmic potential for the three orbits shown in Fig. 1: (black I3 = 0.16, red I3 = 0.88, blue I3 = 1.06).
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              BGM potential: z0 best fit versus Rc(Lz) and ΔE. Black lines ΔE = 100 and 200; red lines: 400 and 800; green lines: 1600 and 3200; blue lines: 64 000 and 128 000. 

            

    

  
    
      Fig. 8 
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            Vertical force Kz versus z at R = 8500 pc (black line) and recovered Kz from simplified Jeans equation assuming the separability of vertical and radial motions: red dotted line for a thin disc DF and blue dashed lines for a thick disc DF. 
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            Vertical force Kz versus z at R = (3.5, 4.5, 6.5, 8.5, 12.5 kpc) (top to bottom) from the BGM (black lines) and recovered Kz for a thick disc DF (blue dotted lines). 

          

    

  