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Energy scanning X-ray diffraction
study of extraterrestrial materials using
synchrotron radiation
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This group has been applying an energy scanning
X-ray diffraction technique with micro X-ray beams to
the structure analysis of many kinds of extraterrestrial
samples in order to understand the birth and evolution
of the solar system. The aim of the new proposal is
to gain deeper insight into the formation conditions
and history of extraterrestrial materials, such as Wild-
2 samples, Hayabusa samples, cryovolcanic samples.
For achieving this, the unique technique of energy
scanning X-ray diffraction with a high quality and stable
synchrotron X-ray beam of SPring-8 is essential. In
addition, the immediate and timely beam-time allocation
for experiments which are guaranteed with the long-
term project is indispensable for the research which is
carried out under the joint projects approved by JAXA
and NASA. Thus, the committee concludes that this

proposal is worth being accepted as a long-term proposal

at SPring-8.
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In order to understand the birth and evolution of
the solar system, it is essential to analyze extraterrestrial
materials such as meteorites, lunar samples, Stardust
mission comet Wild-2 dust and Hayabusa mission
asteroid Itokawa samples. The crystal structures of
such rare and small minerals record critical information
about their formation conditions in the early solar system
because they are often present as several polymorphs
formed at certain P-T condition, and they require
characterization at the highest possible resolution'’.
We have been working for the past three years on
synchrotron radiation X-ray diffraction (SXRD) studies
employing a micro-beam diameter as small as 1 pm at
SPring-8'7. We found that this technique offered the
necessary diffraction data from 1 um areas of minerals
on PTS from extraterrestrial materials"'.

We propose here to test three hypotheses. The first
is that the silicates in comet Wild-2 are dissimilar to
those in any other single type of astromaterial. The
second hypothesis is that halides and other xenolithic
phases among the Itokawa particles are extraterrestrial,
and that their analysis will identify the nature of bodies
that interacted with Itokawa. The third hypothesis is
that we have identified samples of early solar system
cryovolcanics (probably from asteroid Ceres'"') within very
strange halide foreign clasts found in two exceptional

Bl and that we can use the

meteorite regolith breccias
crystal structures of inorganic solids trapped within the
halide grains as a probe of the chemical and physical
environment of the interior of the asteroid Ceres, which

may today contain an interior ocean.
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