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Thermal evolution modeling of planetesimals using thermal infared observation of
asteroids
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The objective of this study is to develop a method to reveal the thermal
evolution and internal structural evolution of the parent body (planetesimal) based on the
observation data of asteroid Ryugu by the Hayabusa2 thermal infrared imager TIR. Using
high-resolution TIR data, we succeeded in determining the thermal inertia of boulders on Ryugu®s
surface and the porosity based on empirical relationship between the thermal conductivity and
porosity. In the calculations of the thermal evolution of the planetesimals, the porosity
distribution of the evolved parent body was estimated by incorporating the consolidation process of
the porous dust aggregates into the calculations. By matching these Ryugu observations with the
results of the parameter studg of the thermal evolution calculations, it was shown that the size and

formation age of the parent body can be constrained.
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