-3 , — — N— = g ks = .
i e
s~

Seminar: Teruo Ono
Institute for Chemical Research, Kyoto University, Japan
Center for Spintronics Research Network, Kyoto University, Japan
International Center for Synchrotron Radiation Innovation Smart, Tohoku University, Japan

Tuesday, June, 23t 2026 at 11 AM
IJL R+4 (N° 4-A014)

Superconducting diode effect
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Abstract

We found the superconducting diode effect (SDE) in Nb/V/Ta superlattices with a polar structure, which is the ultimate
diode effect exhibiting a superconducting state in one direction and a normal state in the other [1-3]. The SDE can be
considered as the nonreciprocity of the critical current for the metal-superconductor transition. We have also found the
reverse effect, i.e., the nonreciprocal critical magnetic field under the application of supercurrent [4]. We also found that
the polarity of the superconducting diode shows a sign reversal when the magnetic field is increased [5]. Recently, we
have succeeded in demonstrating zero-field SDE by introducing ferromagnetic layers into superlattices [8, 9]. The polarity
of the SDE is controlled by the magnetization direction of the ferromagnetic layer, leading to the development of novel
non-volatile memories and logic circuits with ultra-low power consumption.
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