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Introduction: We present a series of thermal 8
um asteroid light curves derived from a NASA Spitzer
Space Telescope GTO program that is currently in
progress. For the six objects observed, a dozen points
are available over one rotation period; two separate
observing campaings are carried out to examine the
effects of varying phase angle. We find that the ther-
mophysical model is effective for predicting absolute
flux levels. A study of optically derived shaped mod-
els indicates that peak-to-peak amplitudes are smaller
than expected, in some cases, and that the presence or
lack of some surface features needs to be examined
further. Finally, we look phasing offsets between
thermal and optical light curves, and the implications
for the prevalence and density of regolith.

Observations: Spitzer observations are summarize
below. Dates in red indicate upcoming Spitzer visibil-
ity windows.

Asteroid Obs Date 1 Obs Date 2

21 Lutetia 2007 Oct 17 2008 Oct/Nov
42 Isis 2008 Mar 05 2008 Jun/Aug
69 Hesperia 2007 Oct 17 2007 Jun 29

85 Io 2007 Oct 17 2008 Oct/Nov
93 Minerva 2006 Dec 06 2007 May 08
334 Chicago 2007 Dec 26 2007 Jun 29

Results: Asteroid 21 Lutetia is scheduled for ob-

servation on 2010 Jul 10 as part of the ESA Rosetta
Mission’s science program. Our first light curve of
this object is shown below

21 Lutetio: Spitzer 8 um thermal light curve
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The current shape model [1] for 21 Lutetia indi-
cates that it is multifaceted but rough ly spherical

The thermophysical model predicts an 8 um flux
F(8) = 5780 + 750 mJy for this object, and our pho-
tometric analysis indicates an average F(8) ~ 6200 +
100 mlJy. The predicted and observed peak-to-peak
variability are 26% and 23%, respectively. The ob-
served decrease in thermal flux at t = 4 hours requires
further study.

Asteroid 93 Minerva has been observed at two
separate phase angles, and we find, as expected, that
viewing geometry plays a significant role.

93 Minerva: Spitzer 8 um thermal light curve

1650 F i
1600 |- =
’;; £ I ]
\E/ 1550 F ]
3 1500 F =
) - -
= ho i ! g PoE]
1450 |- I I I -
1400 £ I 3
0 1 2 3 4 5 6
Time relative to first exposure (hrs)
93 Minerva: Spitzer 8 um thermal light curve
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Conclusions: This project has demonstrated the
utility of thermal lightcurves to update asteroid shape
model. Our results can be applied to better understand
a target of the Rosetta mission, in a similar vein to
work carried out in support of the Japanese Hayabusa
spacecraft [2].
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