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1) Background

(101955) Bennu, target of the OSIRIS-REx mission, will
soon provide us with “ground-truth”, allowing us to
compare the results of our shape and thermal models with
spacecraft data. In 2007 (Emery et al., 2014) and 2012 we
collected Spitzer Space Telescope observations of Bennu.
Emery et al. (2014) found, using the 2007 observations,
that Bennu has a thermal inertia of 310 ± 70 J m-2 K-1 s-1/2

using his thermophysical modeling software (Emery et al.,
2006), the shape and spin states found by Nolan et al.
(2013) and the photometric properties published by
Hergenrother et al. (2013). We use the thermophysical
code SHERMAN (Magri et al., 2018; Howell et al., 2018)
and vary thermal parameters: thermal inertia, crater
fraction and geometric albedo. Our results are similar to
those published by Emery et al. (2014) though we tend to
find that lower degrees of surface roughness fit the data
best. In addition, we are comparing the visible lightcurve
to the 2012 thermal observations in order to probe the
phase shift between the two for defining surface
characteristics.

Figure 2. The observed visible lightcurves, taken in 2005, are
shown by the dark blue dots while the visible lightcurve generated
by the shape model is shown as the light blue line. For
comparison, the thermal curve generated by the shape model with
0.0 thermal inertia and 0.0 crater fraction taken in the 10 µm
band is indicated by the gold diamonds.

Figure 1. Spitzer observation taken in 2007 (blue ‘x’) with the
SHERMAN generated spectrum with crater fraction 0.3 (yellow
dashed line) and crater fraction 0.77 (orange dotted-dashed line).
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2) Results

We have used the geometric albedo, G-slope and H value derived by
Hergenrother:

ρν= 0.046
G-slope = -0.08 

When using the a thermal inertia of ~310 J m-2 K-1 s-1/2, we find that
the SHERMAN generated data matches best when using a low crater
fraction (~0.2).

In Figure 3, we show how our spectrum (dashed yellow line) compares
to the observed data (green diamonds). In addition, we show the shift
between this curve and the visible lightcurve. The thermal curve lags
behind the visible lightcurve by approximately 20 minutes (about 28˚).

Figure 3. The visible lightcurve and the 4.5 µm thermal curve generated by the
shape model using SHERMAN are shown the light blue solid line and the dashed
yellow line respectively. Thermal observations from Spitzer Space Telescope in
channel 2 (4.5 µm) are shown as the blue diamonds. We also show the sky views of
Bennu along the bottom.

Rotation rate is 4.2960 hours


