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Study of visualization of nano-magnetic dynamics and the development of the
experimental techniques using synchrotron radiation

Nakamura, Tetsuya
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We have studied the synchrotron X-ray magnetic circular dichroism (XMCD)
measurement techniques using the nano-focused X-ray beam and the application to magnetic thins
films. The time resolved XMCD signals have been successfully observed for the local area of about
100 nm in a Co/Pt multilayered film, where the applied magnetic fields were generated and
synchronized with the pulsed X-rays. As a further advanced technical challenge, we have developed a
scanning probe microscope (SPM) measurement technique combined with the synchrotron soft X-rays,
which is so called SR-SPM. In the SR-SPM apparatus equipped with an X-ray focusing unit using a
Fresnel zone plate, the higher density soft X-ray beam of about 1000 times compared to the previous
studies irradiates the sample surface just below the SPM needle. XMCD signals from permalloy dots of

the magnetite has been successfully recorded using the SR-SPM system with the special resolution of
about 70 nm.
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