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Abstract

The Trojan asteroids of Jupiter and Neptune are widely
thought to have been captured from original heliocen-
tric orbits in the dynamically excited (‘“hot”) popula-
tion of the Kuiper belt. However, it has long been
known that the optical color distributions of the Jo-
vian Trojans and the hot population are not alike. This
difference has been reconciled with the capture hy-
pothesis by assuming that the Trojans were resurfaced
(for example, by sublimation of near-surface volatiles)
upon inward migration from the Kuiper belt (where
blackbody temperatures are ~40 K) to Jupiter’s orbit
(~125 K). Here, we examine the optical color distri-
bution of the Neptunian Trojans using a combination
of new optical photometry and published data. We
find a color distribution that is statistically indistin-
guishable from that of the Jovian Trojans but unlike
any sub-population in the Kuiper belt. This result is
puzzling, because the Neptunian Trojans are very cold
(blackbody temperature ~50 K) and a thermal process
acting to modify the surface colors at Neptune’s dis-
tance would also affect the Kuiper belt objects beyond,
where the temperatures are nearly identical. The dis-
tinctive color distributions of the Jovian and Neptu-
nian Trojans thus present us with a conundrum: they
are very similar to each other, suggesting either cap-
ture from a common source or surface modification by
a common process. However, the color distributions
differ from any plausible common source population,
and there is no known modifying process that could
operate equally at both Jupiter and Neptune. The co-
nundrum is described in [1].
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Figure 1: Histograms of the B-R color index for so-
lar system small-body populations, as labelled. For
reference, the color of the Sun is B-R = 1.0 while ul-
trared matter has B-R > 1.6. The Trojans of Jupiter
and Neptune lack ultrared matter, unlike the outer so-
lar system populations, both dynamically hot and cold,
from which they might have been captured.



