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Novel Quantum Phenomena in 2D Helium with Aspects of Quantum Phase Transition

Shirahama, Keiya
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Thin He films on solid surfaces are 2D strongly correlated systems which
show a variety of novel physical phenomena. We have revealed that the properties of the He films can
be understood by a physical picture, Quantum Phase Transition between a localised solid with a gap
in the excitation and a (super)fluid phase with a vanishing gap. This picture is utilised to explore

and elucidate novel quantum phenomena. Experiments have been carried out in searches for (1)
non-equilibrium superfluidity by phonon irradiation, (2) purely 2D 3He superfluids, and (3) possible
supersolid states. While (1) and (2) are still under study, in (3) we have found that He films show
anomalous dielectric behaviour. It will opens a new avenue to understanding quantum phase
transitions and controlling noneequilibrium properties by an external field.
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