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Appearance of 1D 4He superfluid is unsolved. So far, two theories have been suggested: (i) destruction
of superfluid by 2n phase twist in 1D tunnel with finite length (Yamashita, Hirashima, Phys. Rev. B
79, 014501 (2009)) and (ii) Tomonaga-Luttinger liquid (TTL) model (Eggel, Oshikawa, Phys. Rev. Lett.
107, 230352 (2011)). Both the models predict a unique dynamics and a frequency dependence reflected
a characteristic time of each physical system. In this study, we performed a simultaneous torsional
oscillator experiment with two pendulum driven at different frequencies (1 and 2. 3kHz) for “He nanotube
in FSM-16 with 2. 4nm diameter and 300nm length, and discussed validity of the theories from frequency
dependence of the crossover temperature Tx. In the coverage of 31 — 34 umol/m?, we observed a frequency
shift associated with a dissipation peak due to 1D superfluid. Observed temperature difference between
the two oscillators was smaller than the prediction of theory (ii) and the direction of the shift was
also opposite. Magnitude of the dissipation peak was 5 times smaller than the prediction. Therefore,
under this experimental situation, we conclude that mechanism of the theory (i) is dominant. Hereafter
it is interesting to perform studies for realization of theory (ii) under a situation either at higher
frequency or with longer length of 1D tunnel.




