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High sensitive spin spectroscopy using terahertz wave
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We studied the spin dynamics and control of spin system in weak ferromagnetic
materials using the magnetic field component of THz pulses. We developed the high intensity THz pulses
with the high peak electric field up to 300 kV/cm. We succeeded in amplifying the amplitude of spin
precession by fabricating the metal microstructure (split ring resonator) on sample surface. The
enhancement factor is about one order. We succeeded in controlling the macroscopic magnetization
direction by using coherent control technique of THz and optical pulse excitation in spin reorientation
phase transition. Our results indicate that even the small-amplitude spin precession can induce
macroscopic change of spin order by utilizing phase transition process, extending the potential of THz
applica;ion to controlling magnetic domains within picoseconds time- and subwavelength spatial
resolution.
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