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Real time observation of vortex dynamics using microwave microscope
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This project aims to clarify the complicated mechanism of the energy
dissipation by the driven vortices of superconductors. Because of the Covid-19 issue and the
shortage of liquid He caused by the Russian invasion, we have not yet achieved the initial purpose.
The achievements are as follows. (1) We have fabricated the AFM-type scanning microwave microscope
which works at liquid helium temperature. (2) Using time dependent GL equation, we obtained the
driving force acting on a moving vortex and clarified its origin. (3) We developed the microwave
Hall effect measurement system for highly conductive materials and investigated the microwave
flux-flow Hall effect of high-Tc cuprates and FeSe, all of which are expected to have quantum clean
vortex cores. In cuprates, we observed Iar?e Hall angles as is theoretically expected. On the
other hand, in FeSe, the Hall angle is small because of the cancelation by two different bands.
This is a novel phenomenon of a multiband superconductor.
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