
    
      Fig. 3 
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Different rates of migration for Jupiter growth tracks compared to the nominal migration rate (green line). The brown, red, orange and yellow curves are associated with slower migration rates: 0.15, 0.25, 0.50 and 0.75 times the nominal rate of migration, respectively. The blue, dark blue and violet curves are associated with faster migration rates: 1.25, 1.50 and 2.00 times the nominal migration rate, respectively. The solid lines indicate the core accretion phase and the dashed lines indicate the gas accretion phase. Due to interactions between the gas giants during the migration, Jupiter does not exactly end up with the same semimajor axis for each migration rate.


    

  
    
      Fig. 5 
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As Fig. 4, eight time-snapshots of inclination versus semimajor axis of one of the nominal model simulations are shown. The black line roughly delimits the main belt region. At t = 2.31 Myr, t = 2.56 Myr, t = 2.70 Myr and t =2.70 Myr, Jupiter, Saturn, Uranus and Neptune (black filled dots) start to grow and to migrate inward and stop at t = 3 Myr. A fraction of bodies that were initially placed between 4 and 16 au, are injected in the asteroid belt region. Trojan asteroids are captured in the feeding zone of the planet’s cores and carried along during the migration. As can be noted, particles grouped in the resonance 3:2 (the Hilda asteroids at roughly 4 au), gain their inclination because of Saturn migrating towards Jupiter. A small population of centaurs orbits between Jupiter and Neptune.


    

  
    
      Fig. 7 
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Evolution of the number of Trojan asteroids (top plot) and the asymmetry ratio between the L4 and L5 swarms (bottom plot). The migration of Jupiter starts at t ~ 2.3 Myr and stops at t = 3 Myr, when the protoplanetary disc photoevaporates. The green shaded region represents the observed values of the Trojan asymmetry found by Grav et al. (2011), the yellow shaded region represents the observed values of the Trojan asymmetry found by Szabó et al. (2007) and the red line represents the asymmetry ratio estimated in Nakamura & Yoshida (2008). In this latter case the shaded region has not been overplotted to keep the figure readable, but the uncertainty is indicated in the legend.


    

  
    
      Fig. 10 
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Jupiter Trojans (blue histogram) and Neptune trojans (red histogram) origin in the nominal model simulations. Almost all the Jupiter Trojans are captured in the formation region of Jupiter’s core at about a ~ 18 au. Neptune Trojans are mainly particles from Neptune’s core feeding zone, but also particles scattered because of the earlier growth of Jupiter and Saturn.


    

  
    
      Fig. 11 
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Number of particles in the leading and trailing side of the horseshoe orbits during the nominal model migration and growth of Jupiter. The blue line is the number of particles in the L4 side of the horseshoe orbit (leading side) versus time and the green line is the number of particles in the L5 side of the horseshoe orbit (trailing side) versus time. Horseshoe orbit encompass both L4 and L4, hence an excess of leading particles means that particles spend more time in the leading part of the orbit. Dashed lines indicate the time frame where Jupiter is growing and migrating.


    

  
    
      Fig. 12 
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Number of particles in the leading and trailing side of the horseshoe orbits during the outward migration and growth of Jupiter from 5 to 18 au. The blue line is the number of particles in the L4 side of the horseshoe orbit (leading side) versus time and the green line is the number of particles in the L5 side of the horseshoe orbit (trailing side) versus time. As expected, in the case of outward migration, particles spend more time in the trailing part of the orbit, because the path of the particles is wider on that side. Dashed lines indicate the time frame where Jupiter is growing and migrating.


    

  
    
      Fig. 13 
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Migration rates for the nominal model (blue line), the growth track 2 times faster than the nominal one (violet line) and the growth tracks 0.25 and 0.15 times the nominal one (green and red line, respectively). The black dashed line represents the critical migration rate at which L3 and L4 start to merge and disappear vcrit ≈ 1.45qΩr (Ogilvie & Lubow 2006). The black dash-dotted line represents the lower limit for the migration rate to get an asymmetry comparable with the one observed and estimated in our simulations, that is vlim ≈ 0.17qΩr.


    

  
    
      Fig. 14 
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Number of particles in the leading and trailing side of the horseshoe orbits during the nominal model migration and growth of Neptune. The blue line is the number of particles in the L4 side of the horseshoe orbit (leading side) versus time and the green line is the number of particles in the L5 side of the horseshoe orbit (trailing side) versus time. We can clearly see an excess of leading particles during the growth and migration due to the deformations of the horseshoe orbit, but Neptune has not grown enough to shrink the orbits to stable tadpole orbits in order to preserve the asymmetry. Then when the migration stops the excess simply disappears because the horseshoe orbits are back symmetric. Dashed lines indicate the time frame where Neptune is growing and migrating.


    

  
    Table 5 

Mean quantities of the Hilda asteroids at t = 5 Myr, with different migration rate of the giant planets.



	Migration rate
	Ntot





	No migration
	181 ± 11



	×0.15
	1465 ± 13



	×0.25
	3822 ± 13



	×0.50
	2551 ± 40



	×0.75
	1762 ± 27



	×1.00
	1682 ± 37



	×1.25
	1843 ± 41



	×1.50
	1140 ± 40



	×2.00
	375 ± 16






  
    
      Fig. 15 
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Osculating eccentricities (top panel) and inclinations (bottom panel) of the Hilda asteroids at t = 5 Myr with Jupiter and Saturn that end locked in the 1:2 resonance.


    

  
    
      Fig. 16 
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The green histogram indicates the osculating inclination distribution of the Hilda asteroids in the in situ growth model. The grey histogram indicates the osculating inclination distribution of the Hildas in the MPC database.


    

  
    
      Fig. 20 
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Osculating eccentricities (top panel) and inclinations (bottom panel) of the Hilda asteroids at t = 1 Gyr in amodel where Jupiter and Saturn, after their growth and early migration where they ended up in the 2:1 resonance, subsequently migrate to their final orbits on a characteristic time scale of τ = 0.5 Myr.
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