2019 2020

Realization of Superfluidity in Adsorbed Molecular Films by Phonon Irradiation
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We aim to realize non-equilibrium superfluid states by irradiating phonons
on adsorbed thin films of various atoms and molecules. Such novel superfluid states will contribute
to the development of physics. Ultrahigh-frequency phonons of about 100 GHz are generated on the
solid substrate on which a monoatomic layer of molecules is adsorbed, so that the molecules undergo
transitions from a localized state to a spatially extended excited state. A superconducting tunnel
junction is used for phonon generation. We fabricated a Nb-AIOx-Nb superconducting tunnel junction
device, investigated its current-voltage characteristics to improve the device, and tried to
generate and detect phonons by bonding the two junctions. We have obtained signals that suggest
phonon generation, but have not yet been able to identify them completely due to measurement
problems. In the future, we will improve the apparatus and try to realize a non-equilibrium
superfluid state in molecular films such as hydrogen.
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