(®)
2018 2021

Integration of visualization technology of quantum vortex dynamics and
nanostructure control technology

Matsumoto, Kaname

13,200,000

Ginzburg-Landau TDGL
Jc

3D
TDGL
TDGL
TDGL Jc

In order to increase the zero-resistance superconducting current, it is
necessary to introduce the optimum nanostructure for pinning the quantum vortex thread into the
material. In this study, nanostructure data in superconducting materials were collected by
microstructure observation and incorporated into a computer, and a pinning numerical simulation
based on the time-dependent Ginzburg-Landau (TDGL) equation was executed to predict the
superconducting critical current density. As a result of investigating the correspondence with the
measured values in detail, it became clear for the first time that the experimental results of Jc of

the high-temperature superconducting thin film can be simulated almost accurately. In this way, we
succeeded in creating a new method for accelerating the development of superconducting materials by
nanostructure design, going beyond the conventional trial and error experimental approach.
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