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Low frequency spectra of bending wave turbulence
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Most of the turbulent studies focus on the direct cascade of energy from the forcing scale, which is usually
the largest scale, to the dissipative scale. However flow properties at scales larger than the forcing can
be relevent in geophysical background for instance. For 3D turbulence, no mean energy flux is expected
between these large scales. In the context of wave tubulence, an inverse cascade to the larger scale is
predicted sometime but it is not the case for the bending waves in a thin elastic plate. Thus similarly to
3D turbulence, one can expect that there is no no mean flux through the largest scales. Here we study
experimentally the dynamics of such long waves among turbulent bending waves in a thin elastic plate
set into vibration by a monochromatic forcing at a frequency f0. This frequency is chosen large compared
with the characteristic frequencies of bending waves. As a consequence, a range of conservative scales,
without energy flux in average, exists for frequencies f < f0. Within this range, we report a flat po-
wer density spectrum for the orthogonal velocity, corresponding to energy equipartition between modes.
Thus, the average energy per mode β−1—analogous to a temperature—fully characterizes the large-scale
turbulent wave field. We present an expression for β as a function of the forcing frequency and amplitude,
and of the plate characteristics.

This work is supported by the French National Research Agency (ANR DYSTURB Project No. ANR-
17-CE30-0004).
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