Exploring the Solar System in mm wavelengths
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ASTEROIDS IN MM WAVELENGTHS - With JPL Horizons data for exact ephemeris, proper spin axis and a date ALTERNATE

corresponding to the initial orientation of the shape model, we can simulate the
exact orientation of the asteroid at the time of observation. EXPLANATION

» This gives us a tool to investigate whether subsurtace temperature drop can solve
for the flux discrepancy. de Kleer et al. (2021) found that

thermal emission from M type
COMPARISON WITH OTHER MODELS asteroid Psyche is largely
unpolarized.
Combining that with other observed
characteristics, they inferred that
surface roughness alone cannot be
the cause.
—— —— B * ﬁ They suspect that sub-surface
5 o Erwrr T = = | \ scattering might be the only plausible

Thermal emission + reflected solar

Fluxes in optical and IR ranges have a major
contribution from reflected solar light.

In mm waves, the observed radiation is mostly from
emission.

Millimeter observations constitute of radiation from
below the surface. s ow Bt
They carry important information about the surface e S
and sub-surface layers.

Can be potentially used for better classification and
sorting of bodies than what currently exist.
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Insight gained from this work can be
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Fig. 1: Flux composition for an asteroid. Observatory etc.
https.//nap.nationalacademies.org/read/25476/chapter/7#39 This thermophysical model can be

OUR OBJECTIVE used to analyze data obtained from

targeted asteroid missions too.
Understand the physical process responsible for discrepancy between predicted and With better sensitivity, future

FLUX DISCREPANCY IN LONGER observed asteroid flux at mm wavelengths. missions can provide asteroid fluxes

Develop the ability to accurately predict and model asteroid flux at mm with lower noise and scatter, giving

WAVELENGTHS wavelengths. us a good chance to peek below the
Improve our understanding about asteroid composition and subsurface conditions, surface of asteroids.

Asteroids observed at longer wavelengths have encompassing materials, and particle size distribution.
consistently shown lower than expected flux.

Johnston et al. (1982) observed dwart planet Ceres in
microwave (2 and 6 cm) and the observed flux signaled

a Ty ~ 120 K, in contrast to the expected Teq =165 K. ASTERO'D 29 KALL'OPE FLUX SIMULATED

Conclusion: diameter estimate might be incorrect,
misalignment of rotational axis, unknown thermal REFERENCES
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* Our thermophysical model can simulate asteroid
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Scan this QR code to see a 360-degree thermal
- ) map of asteroid Kalliope obtained from our
surface has been divided into 2692 simulation. Thermal inertia of 200 TIU is considered
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