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4He confined in a nanometer-sized channel is a promising system to study the
superfluidity of the 1D Bosonic Tomonaga-Luttinger (TL) liquid. The dynamical theory based on TL
liquid model predicts that the superfluid onset strongly deﬁends on measuring frequency. The purﬁose
of this research is to develop a new superfluid detector which can detect the superflow along the
channel at various measuring frequencies. We fabricated nano-Helmholtz resonators at the J. H. Davis
lab. (University of Alberta). By decreasing the cavity size of the resonators, we succeeded in
elevatin? the resonance frequency one order of magnitude higher than that of the conventional
torsional oscillator. We also tried the torsional oscillator measurements for 4He in a new oriented
porous membrane and confirmed the existence of superfluid response. By attaching this membrane to
the fabricated resonators, the detailed study on the superfluid response specific to 1D system will

be possible.
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