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Structure and brittle failure of magma under deformation revealed by
time-resolved X-ray diffraction
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Magma mainly consists of silicate melt gliquid), which results from the
melting of rock, but it shows the transition from liquid- to solid-like behavior under deformation.
This transition is a key mechanism for the cause of explosive volcanism. The transition occurs when
magma deforms rapidly; however, the relationship between the transition and the atomic- and
nanometer-scale structure of magma is unclear yet. In this study, we constructed an experimental
system for time-resolved X-ray diffraction and small-angle scattering for deforming magma. Using
this experimental system, we demonstrated that the atomic-scale structure of magma may not change
during the transition from liquid- to solid-like behavior under deformation.
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