Goldschmidt2020 Abstract

Constraints on the surface materials
of Ryugu from spectral and water
analysis of experimentally-heated CI
carbonaceous chondrite
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We performed heating experiments of the Orgueil CI
chondrite in vacuum conditions at fO2 around I/W to evaluate
systematic changes in mineralogy, water contents, and visible
to infrared spectral features. Our goal is to interpret the
spectra of C-type asteroid Ryugu, the target of the Hayabusa2
mission, because Ryugu shows spectral features similar to
partially dehydrated carbonaceous chondrites [1, 2]. However
heated carbonaceous chondrites can be easily contaminated
by terrestrial water, which makes it difficult for laboratory
data to be compared with spectra of asteroids directly.
Therefore, our heated samples were analyzed without
exposure to the air after experimental heating to minimize the
effects of terrestrial water.

The depth of the 2.7-pm absorption band and the water
content of the heated Orgueil form a positive correlation trend
which follows the results of experimental heating of CM and
Tagish Lake meteorites using our experimental procedures
[31[4].

It is found that 500-°C heated Orgueil sample shows the
best spectral match with Ryugu in terms of the low
reflectance (~2%) at visible wavelengths and a weak
absorption (~10%) at around 2.72 pm owing to survival of
Mg-rich phyllosilicates. We suggest that Ryugu might have
experienced heating and dehydration at a temperature around
500 °C, after aqueous alteration, and presently contains a
small quantity of hydrated minerals equivalent to 1-2 wt.% of
water at the surface.
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