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We have studied helium adsorbed in new nanopores which have regular structures from nano-cage
to three-dimensionally (3D) connected pores. Adsorption potential and layer formation of the
adsorbed helium are observed by the vapor pressure for the adsorption. New paradigms of zero-D
and 1D helium fluids are realized in nano-cages and nano-channels, respectively. The superfluid
onsets (transitions) in the 1D and 3D nanopores show obvious dependence on the pore connections.
The superfluid in the 3D pores has properties similar to the Bose-Einstein condensation of the 3D
Bose atomic gas. The films of the 3He gas formed in the 4He preplated nanopores show the
dimensional crossover depending on the pore connection: from the 2D Boltzmann gas to a 1D or
3D gas state with decreasing temperature. This 3He-gas changes to the degenerate state in each
dimension at the lower temperatures. Extremely high frequency superfluid measurements of 4He
films on flat substrate determined the superfluid vortex parameters of the 4He films.
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