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We use multiple observations of NEAs to constrain thermophysical models, probe the thermal
inertia, and determine sizes from albedos. We examine a variety of NEAs observed at the NASA
Infrared Telescope Facility (IRTF) using SpeX [1] in the 0.8-5 micron range to better understand
their structure and surface properties. When radar observations contribute to shape models, the
thermophysical modeling can be more sophisticated and better utilized. However, even basic shape
information such as obliquity constraints and rotation rate (i.e.fast or very slow) can improve the
modeling results. We choose targets that are planned to be observed with radar, or that already
have radar observations to serve as an independent measure of the size. The radar range depth is a
direct measure of the asteroid’s extent in the line-of-sight at the time of observation. If NEOWISE
observations are available, these can also be very helpful for individual objects, provided the images
are carefully checked [2]. 

Shape models of NEAs show a remarkable variety of shapes. At diameters of 100m and larger,
rubble-pile structures with spheroidal shapes are common (about 25%). However, simple thermal
models like NEATM [3] that assume a spherical shape can give albedo best-fit values that do not
match the asteroid’s diameter. There are many reasons that a simple model may miss important
realistic characteristics, and the shape is not always the most important factor. Large solar phase
angles, non-zero obliquity, and rough and irregular surface texture can also be important. At the
same time, thermal observations of very slowly rotating asteroids, including those in non-principal
axis (NPA) rotation states, often fit remarkably well using a spherical model even with very
elongated or irregular shapes. Interpretation of the model results in cases where the size and shape
are known independently from radar observations can be instructive. Figure 1 (top) shows thermal
observations from the NASA IRTF in 2018 of (163899) 2003 SD220. This NEA was observed at both
Arecibo Observatory and Goldstone [4]. A radar image is shown in Figure 1 (bottom). This object is
in an NPA rotation state with apparent rotation of about 285 days. The solar phase angle was 80-84
degrees at the time of observation. The changing beaming parameter indicates that other effects
such as self-shadowing or surface roughness are important to match the observations. We will
present additional examples of NEA thermal modeling and explore the reasons for the model fit to
be either better or worse than one might expect.



 



Figure 1. (top) Spectra and model fits for 2003 SD220 taken in 2018 on four different dates.
Thermal inertia is assumed to be zero due to the very slow rotation period. A simple model fits well
despite the very irregular shape. The radar image on the bpttpm was taken on 17 Dec 2018 in
bistatic mode [4] transmitting from Goldstone and receiving at the Green Bank Telescope. This
asteroid has an apparent size of at least 2.5km and shows ridges and surface concavities.
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