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Visualization of magnon motion by time-resolved coherent soft x-ray microscopy
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In this study, we combined a magnetic imaging technique with high temporal
and spatial resolution using synchrotron soft X-rays and magnetic excitation by microwave
irradiation to observe magnetic dynamics, such as the spatial propagation of magnons, which are
spin-excited quasiparticles in magnetic materials. As a result, we succeeded in constructing a
method to measure ferromagnetic resonance with a time resolution of 50 picoseconds and observed
element-selective, spin- and orbital-separated ferromagnetic resonance. In soft X-ray microscopy, we

developed a scanning transmission soft X-ray microscope that focuses soft X-rays to a few hundred
nanometers using a Fresnel zone plate, and an in-line holography microscope that uses a
two-dimensional detector to measure the interference between the transmitted light of focused soft
X-rays and diffracted images of the sample.
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