The simultaneous measurement systems at the high-pressure diffraction beamline BL10XU of SPring-8
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The beamline BL10XU at SPring-8 is fully dedicated to high-pressure powder x-ray diffraction study, and in-situ high-pressure and high/low-temperature x-ray diffraction studies in a wide range of fields from physics and material sciences to Earth and planetary sciences have been carried out. The high energy and high intensity monochromatized x-rays enable us to collect high-quality x-ray powder diffraction data with a high signal-to-noise ratio and high spatial/angular resolution suitable for the accurate determination of the equation of states, the precise determination of structural phase-equilibrium (phase-relations), the accurate structural refinements by Rietveld analysis, and in particular the charge density distribution analysis in crystals under extreme pressures.
In order to enhance high-pressure DAC research program at the beamline BL10XU of SPring-8, we are committing to the upgrade of the instrument capabilities. Next major focus area for the program is on achieving simultaneous measurements with XRD over the entire pressure and temperature range, using both synchrotron radiation (SR) x-ray spectroscopy and non-synchrotron methods that provide complementary information of material properties. Recently, new simultaneous measurement systems of x-ray diffraction and Brillouin scattering/Raman scattering spectroscopy, as the non-synchrotron method, have been developed at BL10XU, allowing us to acquire the information of materials on structural parameters and acoustic velocities / phonon mode energies. In addition, we plan to innovate the energy-domain SR 57Fe-Mössbauer spectroscopy method as the simultaneous measurement that utilized the present XRD system at BL10XU, which provides electronic and magnetic properties of iron-containing materials. We expect that these systems will enable us to develop high-pressure experiments with DACs.
