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Critical phenomena of superfluid quantum transition in a one-dimensional Helium
system

Taniguchi, Junko
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Helium 4 confined in a nano-channel is an ideal system to study the effect
of the strong quantum fluctuation specific to a one-dimensional (1D) system. We have performed the
measurements of the vapor pressure and heat capacity for 4He adsorbed on a 2.8-nm channel of
mesoporous silica, and evaluated the phase diagram of 4He film. With increasing areal density, the
amount of excited fluid decreases and tends to zero just below the “ quantum critical point (areal
density) of superfluidity” (n_c). Above n_c, liquid phase 4He appears and shows superfluidity at
low temperature. For 4He confined in 2.8-nm channel under pressure, we are proceeding with the
simultaneous measurements of an ultrasound and a torsional oscillator. Under 1.3 MPa, the ultrasound

attenuation peak temperature T_Pus is located at around 1 K, which is more than 0.4 K higher than
the dissipation peak T_Pto by torsional oscillator. To investigate the origin of the difference
between T _Pus and T_Pto is a future issue.
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