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ABSTRACT

Thermal imaging is a powerful method to investigate the physical state of asteroid surfaces. Hayabusa2 is the second asteroid mission led by JAXA to explore C-type asteroid 162173 Ryugu and return sample from there. In Hayabusa2, the asteroid was characterized through remote sensing from the spacecraft and in situ surface measurements by small landers. Thermal Infrared Imager TIR is one of the remote sensing instruments on Hayabusa2, based on an uncooled micro-bolometer array, to investigate thermophysical properties of the surface of Ryugu. In June 2018, the first high-resolution thermal images of a spinning-top shape asteroid of about 0.9 km diameter were taken for one rotation by a step of 6° from 20 km altitude, with the spatial resolution of 18 m per pixel. In August 2018, higher resolution one-rotation thermal images were taken with 4.5 m per pixel. The diurnal temperature profile of Ryugu indicated the global average of thermal inertia ~300 ± 100 J m-2 s-0.5 K-1 (tiu, hereafter), corresponding to more porous material (~50% porosity) in comparison with typical carbonaceous chondrite meteorites (Okada et al., 2020). Considering the extremely rough condition of the surface, our thermal model suggested that the thermal inertia of 224 ± 45 tiu (Shimaki et al., 2020). During the descent operations, the surface was covered with boulders and fragmented rocks with similarly low thermal inertia. In addition, there have been discovered some anomalously cold boulders as “cold spots”, corresponding to dense boulders like typical carbonaceous chondrites (Okada et al., 2020), and anomalously hot boulders as “hot spots”, corresponding to extremely porous boulders with more than 70 % of porosity (Sakatani et al., 2021). These facts imply the formation scenario of asteroid or planetesimals that the parent bodies should have increasing degree of consolidation or alteration with depth, and were fragmented by impacts and re-accumulated to form the asteroid. 
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