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Any guest nanoparticle suspended in superfluid helium has the affinity to quantized vortex. Such a concentrating in practically 1-D core of vortices causes a tremendous acceleration of coagulation process. Practically whole condensation proceeds then in the vortices and its primary products should be nanowires. This phenomenon has been firstly observed for hydrogen embedded into HeII [1, 2] and then it was used for producing metallic nanowires. The materials were sputtered by pulsed laser from the targets submersed in liquid helium at T = 1.6 K. In accordance with the prediction [2] the long (up to 1 cm length) metallic nanowires grown HeII were attached by metallic bonds to the tips of electrodes to which the generating them vortices were pinned. This effect allows carrying out the electrical studies of metals just at low temperature.

The nanowires made of conductive Gold and Copper [4-5], ferromagnetic Nickel and superconductive Lead, Tin, and Indium [3, 6] were grown and investigated. Electron microscopy of the filaments heated up to room temperature has shown that they represented the bundle of the nanowires connected by point contacts. The nanowires had the diameter of 2-7 nm and they consisted of conjunct monocrystals having regular structure. The bundles of nanowires just grown at T = 1.6K metallically closed two neighboring electrodes spaced by 3 mm and consequently closed the electrical circuit. Being conductors of metallic type they demonstrated the strong size effect inherent for nanowires, namely strong growth of specific resistivity and, for superconductors, the transformation and temperature shift of phase transition.

Due to their high length and small radius the bundles of nanowires demonstrated powerful field-induced electron emission at rather low voltage and represented such a way the prototype of effective cold cathodes. The crystalline structure of nanowires and nanospheres evidenced that they were molten inside HeII during their growth. The explosion of stressed under cooling metallic spheres initiated by e-beam has been observed. 
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