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Thermal properties of asteroids : physical parameters

Measure of the resistance of a material to a temperature change

Thermal inertia
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Thermal properties of asteroids : scientific interest ]

_-‘(or absence), depth and thickness of regolith, and presence of
d rocks on the surface of atmosphere—less bodies
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Thermal properties of asteroids : scientific interest ]

'absence), depth and thickness of regolith, and presence of
ks on the surface of atmosphere—less bodies
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L Strenght of the Yarkovsky effect — gradual orbital drifiting due to asymmetric re-emission of solar irradiation
— source of uncertainty in the impact prediction for hazardous asteroids

_L"Estimation of systematic errors affecting size and albedo measured using simple thermal models
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- Thermophysical modeling
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Thermophysical modeling: principle

Shape model . .
S Temperature calculation — flux emitted
- rotation axis

- shape and size

2D mid-IR image
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Thermophysical modeling : (41) Daphne

(41) Daphne
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[ Thermophysical modeling : (41) Daphne
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Thermophysical modeling : (16) Psyche ]

(16) Psyche

- Main-belt asteroid

- Visible and near-IR spectral properties (albedo) — M-type asteroid < iron-nickel meteorites (Hadersen et al., 1995)
- size estimates (~ 230-260 km)— densities £ 3 g/cm? (silicate-rich) or densities 2 3.5 g/cm3 (metal-rich) (Baer
etal., 2008; Drummond & Christou, 2008)

Is M-type (16) Psyche a dense metal-rich asteroid ?
Origin: fragment of a differentiated body iron core ?

Non-convex model (Carry, 2011)

2010-12-30T00:48:12.0 UTC
N

Shape model
Lightcurves observations and 5>

disk-resolved observations

PSYCHE

SEP A8 = 269.7°,—49.5°
SSP A8 = 268.9%,—40.4°
NP = 250.1°

— New observing campaign performed in December 2010 with ATs (baseline = 16m) (five mid-
IR visibility and flux measurements)
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Thermophysical modeling : (16) Psyche Visibilities and fluxes

Meteorite Thermal Conductivities
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Thermophysical modeling : Summary

Existing measurements of Thermal inertia of asteroids

@
@©
£
o
£
©
£
P
[}
N
[

10
0.1

Diameter (km)

Garching, October.25".2011
| 4L




' Conclusion and perspectives
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Conclusion and perspectives
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(Thank you for your attention}




Work in progress
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