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Deep Earth water research using synchrotron X-ray and neutron radiations
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We have explored the possible existence of water in the deep Earth by using

the techniques of the state-of-the-art high-pressure synthesis experiment, synchrotron X-ray in situ
observation and neutron scattering experiment. As the result, it became clear that bridgmanite,
which is the most abundant mineral in the lower mantle, can contain significant amounts of water in
its crystal structure. The fact was confirmed b{ chemical compositional change, possible existence
of hydrogen and lattice constant change by single crystal X-ray diffraction, the detection of OH
vibration peak by IR spectroscopy, the detection of hydrogen position by neutron diffraction, and
the changes of physical properties such as bulk modulus. Furthermore, it became clarified that the
similar substitution can occur in superhydrous phase B and phase D, which are the other
high-pressure hydrous phases in the deep mantle.
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