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Generating mechanism of the fragmented crystallites in natural minerals
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This study proposes a new mechanism for the reduction in crystallinity found

in natural epidote-group minerals. This phenomenon, which has been challenging to recognize in
terms of long-range atomic arrangement and nanoscale observation, is now understood from the
perspective of the short-range atomic arrangement using polarized Raman spectroscopy. The mechanism
involves the fragmentation of the crystalline matter, preserving the original atomic arrangement
into crystalline nano-regions with a non-crystalline boundary. This fragmentation is believed to
occur due to the interaction between the chemical bond properties of distributed elements, the
disordered OH group, and the deformation of coordination polyhedra in the epidote structure. The
study also proposes a practical application for accurately estimating Fe3+ content in epidotes. This
function is based on the Raman spectra collected from 31 natural epidotes and could contribute
widely to Earth Science.
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