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Study of Quantum Magnetic Phases by High Magnetic Field Neutron Scattering and XMCD
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We have developed neutron and X-ray techniques in pulsed magnetic fields and have
succeeded in combined them with ultra-low reduced temperature. The direct observation of order parameters
and the electronic states by neutron and X-ray enables us to solve important long-time remaining problems
such as the high field phases in U-intermetallics, valence state transition in Eu-ternary compounds, spin
nematic phase in quantum spin chain and re-entrant transitions in multiferroics. We have also opened new
paradigm such as X-ray free electron laser experiments in pulsed high magnetic fields, which uncovered
the new three dimensional charge density wave in high-Tc superconductors. Our concept is now spreading
over other areas such as spectroscopy, THz-ESR and particle physics. The present research has made our
leading status in the area of high magnetic field quantum beam science more solid and has contributed
much for the development in this and related areas.
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