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NMR verification of Tomonaga-Luttinger state for one-dimensional helium-3
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In straight nanochannels, one-dimensional (1D) helium-3 fluid with a
motional freedom only in the axial direction is considered to be formed at low temperatures where
the thermal de Broglie wavelength becomes longer than the channel diameter. For this fluid,
realization of 1D quantum fluid, Tomonaga-Luttinger (TL) liquid, was examined using a nuclear
magnetic resonance. At low temperatures where 1D systems are realized, the spin-spin relaxation in
inverse proportion to temperatures was observed in agreement with a TL liquid behavior. By a control

experiment using nanopores with 3D connectivity, this behavior was verified to be specific of 1D
helium-3 systems.
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