2020 2022

Study of the spin-lattice coupling using a single-shot x-ray measurement in
ultrahigh magnetic fields
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A compact single-turn coil magnetic field generator was developed as a
portable destructive ultra-strong magnetic field generator. The energy is 4.5 kJ and the charging
voltage is 30 kV. Combined with a single-turn coil with a diameter of 2.5 mm, a magnetic field of 77

T was achieved. It was also clarified that an energy of 10 kJ or more is required to generate 100 T
capable to X-ray experimental conditions. We introduced the developed device to the X-ray free
electron laser facility SACLA, and observed the magnetic field-induced structural phase transition
of manganese oxide in a magnetic field of 65 T with direct observation by X-ray diffraction.
Furthermore, a low-temperature environment was constructed and applied to study spin-state
transitions in cobalt oxides and structural phase transitions in frustrated magnets.
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