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It is widely believed that C-type asteroids are parent bodies of carbonaceous chondrites, which include a
plenty of water and carbon. C-type asteroids would be the main carrier of water and organics into the
inner Solar System. Recently, two C-type asteroids, Ryugu and Bennu, have been explored by Hayabusa2
and OSIRIS-REx, respectively. According to the remote-sensing observations, Ryugu and Bennu have
suffered a number of impacts with a variety of impact energies. Shock features in recovered samples
should be identified and investigated extensively. The accurate understanding about responses of C-type
asteroid-like materials against impact shocks is necessary to maximize the scientific results from the
returned samples. In this study, we conducted hypervelocity impact experiments using a simulant of CI
carbonaceous chondrite as an analog of the constituent material of C-type asteroids. We measured the
amount and the composition of shock-generated gas from the analog.
The impact experiments were conducted using a two-stage light gas gun placed at Planetary Exploration
Research Center of Chiba Institute of Technology (PERC/Chitech), Japan. We made pellets from the CI
simulant and used as targets. In order to investigate the devolatilization behavior of the CI simulant, we
used the two-valve method developed by Kurosawa et al. (2019). The method allows us to measure the
chemical compositions of the shock-generated gas in an open system with a small risk of chemical
contamination from the gun operation. The generated gases were measured by a quadrupole mass
spectrometer (QMS). We performed 3 shots at nearly identical impact velocities around 5.8 km/s. An Al2O
3

sphere was used as a projectile. We detected a variety of gases, which are H2, CH4, CO, H2S, and CO2,

after the shots. The main product was CO2 at all the shots. The mass of produced CO2 was calculated to
be 1-2 wt% of the projectile mass after the calibration of the systems. The results suggest that
impact-driven volatile loss from C-type asteroids may not be so efficient if the assumption that CI simulant
is a good analog of the constituent materials of C-type asteroids is correct.
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