Development of High-Field Scanning Tunneling Microscope for Hybrid
Magnet
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We have developed a high-field scanning tunneling microscope (STM) that enables to observe
electronic properties of materials at the atomic scale under magnetic fields up to 27T. The
STM system has been designed for a hybrid magnet at IMR and consists of the STM insert
with the diameter of 15mm, the nonmagnetic vibration-isolation table, and the acoustic
shielding. Using this STM, we have succeeded in observing the step structure of the single
atomic layer of highly oriented pyrolytic graphite (HOPG) up to 27 T. The achievement
allows a direct observation of the electronic state in superconducting, magnetic and
semiconducting materials with the atomic resolution under the world’s highest magnetic field
that is much higher than previous STM observations up to 14 T.
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