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This study aims to create a coupled system of liquid helium-3 with and
electrons in the solid wall of the liquid container. It will open up the new field of helium
spintronics. When liquid helium-3 flows along a wall of metal, say platinum, the vorticity due to
the velocity gradient in liquid is generated, and it may be converted to spin current of 3He. We
will attempt to observe the inverse spin Hall currents generated by the penetration of the 3He spin
current into the metal wall. We have developed a torsional oscillator for measuring superfluid
properties with a platinum wall that enables to measure inverse spin Hall current. In a preliminary
flow experiments using liquid 4He in a microslit structure, we have observed multiple phase-slip
phenomena caused by quantized vortices. Developing these experiments, we aim to realize controlling
qguantum phase of neutral superfluids by electric means.
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