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Figure 8. Distribution of eccentricity vs. semimajor axis for radial-velocity
discovered planets in single systems (open circles) and multiple systems (Þlled
circles). Planet data from the Exoplanet Orbit Database atexoplanets.org(2012
January 12). Planets in multiple systems are marginally less eccentric than single
planets.
(A color version of this Þgure is available in the online journal.)

companions of planets such as HD 142b and HD 159868c, it
is important to note that, at least for our own solar system,
the capture of objects to such orbits is now considered a
well-established part of planetary formation and migration. In
Tinney et al. (2011), we provide an extensive review of the
research into satellite formation and evolution, but it is worth
reminding the reader of a few salient points. First, the combined
mass of the largest satellites of the gas-giant planets in our
solar system typically amounts to 2.5 × 10−4 that of their host
planet. In other words, it seems reasonable to expect that the
most massive satellites of HD 142b could well be similar to,
or somewhat more massive, than the Galilean satellites (since
HD 142b is around 1.2 times the mass of Jupiter), while those of
HD 159868c would likely be slightly less massive. As such, the
regular satellites of those planets (assuming the same formation
mechanism as the Galilean satellites) might well be somewhat
too small to host sufÞcient atmosphere to allow liquid water on
their surface. However, larger and more habitable satellites are
clearly not beyond the bounds of possibilityÑparticularly when
one considers the possibility of the capture of massive irregular
satellites (such as NeptuneÕs moon Triton) during the course
of the planetÕs migration (Jewitt & Sheppard2005; Jewitt &
Haghighipour2007).

A more promising alternative in the search for habitable
exoplanets in these systems could be the capture of objects
as Trojans of the planets in question. Within the solar system, it
is known that objects can be temporarily captured as Trojans for
long periods of time, even in the absence of planetary migration
(e.g., Horner & Evans2006). However, it is now widely accepted
(Lykawka & Horner 2010; Lykawka et al.2009; Morbidelli
et al. 2005) that the migration of the giant planets resulted in
their capturing signiÞcant populations of Trojans. In the case of
Jupiter and Neptune, those Trojan populations were captured on
orbits of sufÞcient stability that they have survived to the current

Table 11
Eccentricity Distributions for Planets in Single and Multiple Systems

Filter K-S Probabilitya Nsingle Nmultiple

All Nobs 0.029 268 98
Nobs > 40 0.006 138 90
Nobs > 50 0.040 99 88
Nobs > 60 0.005 64 81
Nobs > 70 0.088 53 76
Nobs > 80 0.519 45 66
Nobs > 90 0.186 37 62
Nobs > 100 0.196 30 60
Nobs > 110 0.082 24 49
Nobs > 120 0.039 20 43
Nobs > 130 0.063 18 43
Nobs > 140 0.504 12 40

Note. a Probability that the two samples are drawn from the same distribution.

day. If either of HD 142b and HD 159868c was able to capture a
sufÞciently large planetary embryo as a Trojan during its inward
migration to its current location, it is highly likely that such an
object could remain trapped as a Trojan for the lifetime of the
planetary system. If such planet-mass Trojans exist in either
system, they could well represent potentially habitable worlds.
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