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Dynamics and nonlinear response of strong correlated Bose superfluid
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We studied superfluid response of strongly correlated helium-4 in various
dimensions by a quartz crystal microbalance (QCM) with the wide frequency range of 20 - 500 MHz.
Main results we obtained are as follows. (1) We succeeded to observe superfluid response of
two-dimensional helium-4 at microwave frequencies beyond 300 MHz. This observation is the first
successful case in the world. (2) We experimentally revealed a frequency dependence of the critical
velocity of the nonlinear effect of the two-dimensional superfluid under rotation at high
frequencies. (3) We measured shear acoustic impedance of bulk helium-4 at various high frequencies.
The experimental data of the frequency dependence are phenomenologically described by the effective
viscosity model of elementary particles, phonon and roton.
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