
    
      Fig. 3. 
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        Influence of the error randomisation on the initial velocity components in the galactocentric Cartesian reference frame. The distance determination is shown by green circles and the velocity determination by blue circles. The red cross marks Crater, and the black cross indicates NGC 6121.

      

    

  
    
      Fig. 5. 
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        Relative orbital semi-major Δa/a (left) and eccentricity Δe/e (right) changes during the GC orbital evolution for all five TNG-TVPs.

      

    

  
    
      Fig. 7. 
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        Evolution of the apocenters (left panel) and pericenters (right panel) for the 159 GCs in the 411321 TNG-TVP. The colour-code corresponds to the lookback time.

      

    

  
    
      Fig. 10. 
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        Distribution of the GCs by their orbit types in four Galactic components: bulge (BL), thin disk (TN), thick disk (TH), and halo (HL). The colour-coding shows different orbit types: tube orbit (TB), perpendicular tube orbit (PT), long radial orbit (LR), and irregular orbit (IR).

      

    

  
    
      Fig. 11. 
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        Relative energy ΔE/E changes during the GC orbital evolution in percent. From left to right from top to bottom: 411321, 441327, 451323, 462077, and 474170 TNG-TVPs. The colour-coding is red for BH 140, green for AM 4, blue for VVV CL001, black for Sagittarius II, orange for Lae 3, and grey for all other GCs.

      

    

  
    
      Fig. 12. 
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        Distribution of orbital types at redshift zero for 411321 TNG-TVP. From left to right: total angular momentum vs. energy (Ltot, E), zth component of the angular momentum vs. total energy (Lz, E), and perpendicular component of the angular momentum vs. total energy (Lperp, E). The colour corresponds to the type of the GC orbit: blue for the tube orbit (TB), orange for the perpendicular tube orbit (PT), green for the long radial orbit (LR), and red for the irregular orbit (IR). Pal 3, Crater, and Sagittarius II are not shown in (Ltot, E) and (Lperp, E) phase space, and Sagittarius II is not shown in the (Lz, E) phase space either because their values are extremely high.

      

    

  
    
      Fig. 13. 
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        Position of GCs in different regions of the Galaxy at the present time for the 411321 TNG-TVP, top panel. From left to right: total angular momentum, zth component of the angular momentum, and perpendicular component of the angular momentum vs energy. The colour-coding represents the GCs that belong to the different regions in the Galaxy: orange for the bulge (BL), blue for the thin disk (TN), green for the thick disk (TH), and red for the halo (HL). Bottom panel: same values, but for the 441327 (plus), 451323 (cross), 462077 (star), and 474170 (empty square) TNG-TVPs. The GCs Pal 3, Crater, and Sagittarius II are not shown in (Ltot, E) and (Lperp, E) phase spaces and Sagittarius II is not shown in (Lz, E) phase space because their values are extremely high.

      

    

  
    
      Fig. 14. 
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        Evolution of the total angular momentum vs energy phase space (Ltot, E) (left panels, top to bottom), zth component of the angular momentum vs energy (Lz, E) (middle, top to bottom), and the perpendicular component of the angular momentum vs energy (Lperp, E) (right, top to bottom) for 411321, 441327, and 451323 TNG-TVPs. The colours represent data at different times in Gyr lookback time: magenta for T = 0, orange for T = 2.5, green for T = 5, cyan for T = 7.5, and red for T = 10. The GCs Pal 3, Crater, and Sagittarius II are not shown in the (Ltot, E) and (Lperp, E) phase spaces, and Sagittarius II is not shown in (Lz, E) phase space because their values are extremely high.

      

    

  
    
      Fig. 15. 
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        Same as in Fig. 14, but for 462077 and 474170 TNG-TVPs.

      

    

  
    
      Fig. A.1. 
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        Evolution of the circular velocity at the distance of the Sun (R⊙ ∼ 8.12 kpc; Gravity Collaboration 2019) in the Galactic disk as a function of backward-integration time in five TNG-TVPs, first and third panels. A straight line indicates the current velocity value of the solar rotation (V⊙ ∼ 235 km s−1; Mardini et al. 2020). Dotted green lines represent the original data from the IllustrisTNG-100. Dotted blue lines represent the interpolation and smoothing with a time step of 1 Myr. Second and fourth panels: Evolution of the TNG-TVP rotation curves at the initial (at present in red), average (5 Gyr in green), and final moments of time (10 Gyr in blue). From left to right from top to bottom: 411321, 441327, 451323, 462077, and 474170.
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