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Organic compounds in extraterrestrial materials are thought to be one of the important components for
the building block of Earth, especially for the origin of life. It is considered that those organic materials
would be transported to the Earth by micrometeorites, because previous studies suggested that the flux of
micrometeorite to the Earth is much larger than that of meteorites (5.38 x 1074 kg/y for meteorites and 4
x 10~7 kg/yr for micrometeorites) [1-2]. In addition, micrometeorites show distinct feature that their
composition is rather similar to carbonaceous chondrites than ordinary chondrites [3]. Thus,
micrometeorites should be an important carrier for the organic materials from interplanetary space to the
earth. It is well known that the micrometeorites heated up to 2000 degree Celsius during the atmospheric
entry, due to frictional heating. During such intense heating under the oxidized condition, organic
compound would be modified and/or destructed. It is important to evaluate the effect of heating of
organic compounds during the atmospheric entry, to investigate origin and evolution of terrestrial
organics.

In April of 2019, the Hayabusa2 spacecraft succeeded in the sampling of regolith materials from surface
of the asteroid Ryugu, which is classified to C type asteroid and considered to be a parent body of
carbonaceous chondrites. The sample would contain organic materials those free from the effect of
heating during atmospheric entry and even free from terrestrial contamination or weathering. The Phase2
curation team Kochi started the rehearsal analysis of the Hayabusa2 returned samples, using Antarctic
micrometeorites (AMMSs)[4-5], and found that amount of organic nano-globules survived in the AMMs
larger than 150 wm, those would have experienced intense heating during atmospheric entry due to large
moment of inertia. Numerical calculations showed that such AMMs would have heated higher than 1000
degree Celsius, and also showed that ram pressure during the heating is almost equivalent to 1 atm.

In order to investigate the possibility of survival of organic matters in intense heating, we conducted
heating experiment of carbonaceous meteorites at 1 atm, and evaluate the effect on the organic materials
using scanning transmission x-ray microscopy and near edge x-ray absorption fine structure
(STXM-NEXAFS) analysis. Results of the experiments show that organic materials are easily destructed in
oxidized condition even by short-term heating, and are robust against heating for reduced environment.

We can examine the conditions of atmospheric entry of the micrometeorites by comparing the structural
features of organic materials in extraterrestrial materials (e.g. the Hayabusa2 returned samples and
AMMs), with experimental products, and would give important constraints on the evolution of organic

matters in early Earth or primitive terrestrial environment.
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