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This research focuses on the destruction of molecular crystalline materials, using single—crystal X-ray structure
analysis to clarify the geometrical features of molecules at the moment of fracture with atomic resolution. I
selected cycloparaphenylene, a molecule consisting of linked benzene molecules in a ring through covalent bonds,
as the subject compound because we preliminarily found softness in its ring—shaped structure. The geometrical
changes of cycloparaphenylene in a single crystal under destruction were evaluated based on X-ray diffraction
data collected by time-resolved X-ray diffraction measurements. In these measurements, pulsed X-rays were
irradiated precisely at the moment when the subject crystal was destroyed by the coulombic explosion, driven by
the ionization of pigment molecules initially coating the subject crystal under the strong photon field of high—
intensity laser pulses. The elongation of diffraction spots in the collected data images indicates a deformation of
the molecular structure of cycloparaphenylene from a circle to an ellipsoid.

[ also explored materials associated with chemical phenomena during destruction and focused on triboluminescent
materials. Triboluminescence is a phenomenon that shows light upon the fracture of a crystal. I clarified the
relationship between structural changes upon fracturing and triboluminescence.




