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Functional magnetic materials are widely used in crucial devices that
support our life. For instance, electrical steel sheets and/or permanent magnets are important
components of motors, generators and transformers. To improve the magnetic properties of these
materials, elucidation of the structure and motion of the magnetic domains (small areas in which all

the magnetic moments are parallel to each other) under magnetic fields is indispensable.
Nevertheless, the measurement of magnetic domains well below the surface of thick samples has been a
longstanding problem. X-ray magnetic circularly polarized emission (XMCPE) is a new magneto-optical
effect discovered in 2017, which is highly sensitive to the magnetism of 3d transition metal
elements in the hard X-ray regime, where the penetration length is very long. In this study, a
magnetic microscope that utilizes XMCPE was developed and magnetic domains well below the surface of
an electrical steel sheet were successfully observed.
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