Acoustic Turbulence in Superfluid Helium.
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Anomalous high nonlinear coefficient of second sound velocity and
extremely low attenuation of temperature waves allow using superfluid 4He
as model medium for study acoustic turbulence. Dominant of nonlinear
effects over dissipative ones leads to distortion of launching harmonic
wave and formation of high frequency Kolmogorov-like cascade, than energy
transmits from pumping frequency to the dissipative high frequency edge of
spectrum (direct cascade). In our experiments we have studied behaviour of
second sound waves in high quality cylindrical resonator pumping by low
amplitude harmonic excitation. Stationary distribution of energy in direct
cascade can be described as A~f-m, where scaling factor m~1.5, in wide
frequency range 1-100kHz. Furthermore, at some circumstance it was
possible to observe formation of subharmonics, i.e. energy transforms into
low frequency edge of spectrum (inverse cascade), where energy dissipates
due to low quality of resonator at lowest frequencies. The technique
allowed us to experimental study a dynamic of formation and decay energy
direct and inverse cascades.
