


at its early stages and is largely based on conjecture as to how

hot-Jupiters form and arrive at their final orbits. Assuming

that the type II migration scenario is the correct one, then

its parameter space should be further explored, including

study of the effects of varying the mass of the giant and

its migration time and the incorporation of more detailed

physics such as planetesimal size evolution and possibly

alternate migration modes that affect smaller bodies such as

type I migration (Ward 1997; Papaloizou & Larwood 2000).

All the studies to date that have actually modelled the effects

of giant planet migration, rather than assuming the effects as

an initial condition, predict that some inner system material

-

Fig. 5. The example scenario at t=106 000 years, when the giant planet reaches 0.1 AU. The majority of the disc solids have survived

the migration episode; 60% of the original disc mass now resides in the scattered disc and is potentially available for renewed planetary

growth.

s

s

s

Fig. 6. The surface density of solid material, including both

protoplanets and planetesimals, at the beginning of the

simulation (the grey curve) and at the end (the black

curve). Ample material remains at less than 2 AU to

provide for future terrestrial planet formation.

Table 1. Fate of the disc mass at the end of the example

scenario

Initial solids mass 24.81 mC (100%)

Total surviving solids 18.88 mC (76%)

Interior surviving solids 4.06 mC (16%)

Exterior surviving solids 14.82 mC (60%)

Accreted by star 0 mC (0%)

Accreted by giant 5.84 mC (24%)

Ejected 0 mC (0%)
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traversed by the giant will survive (Mandell & Sigurdsson

2003; Fogg & Nelson 2005; Fogg & Nelson 2006). For

migration times ofy0.1 Myr, a majority of the disc solids are

predicted to remain after the migration episode with sufficient

matter remaining for renewed planetary growth, especially in

the region between 0.5 and 2 AU. Since this region contains

the HZ for G class stars, the presence of Earth-like planets in

hot-Jupiter systems cannot be ruled out.

Rare Earth-type predictions that hot-Jupiter systems are

barren are based on an ex cathedra assumption that this is so

and not on anymodelling of the likely processes involved. The

results of detailed modelling suggest that these predictions

may be overly pessimistic. Future space-based observatories,

such as the proposed ‘Darwin’ infrared interferometer

(Kaltenegger & Fridlund 2005), may provide a definitive

answer to this question within the next decade.
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