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Abstract

The main part of this work is focused on the experimental study of the evolu-
tion of acoustic beams with a narrowband spectrum at the input. The non-
linear interaction leads to initiation of new harmonics whose width increases
with the harmonic number and a continuous power spectrum is formed at
high frequencies. The experimental equipment enables us to study the beam
propagation at large acoustic Reynolds numbers and analyze the spectral
content of the field in a wide frequency band. For narrowband noise, the
input field can be considered as a quasi-monochromatic signal with random
amplitude and phase modulation. The amplitude-modulation suppression is
observed for large Reynolds numbers as the wave propagates. Far from the
sound transducer, the field on the sound transducer axis is a sequence of dis-
continuities with a universal behaviour between them. The locations of the
discontinuities and their amplitudes and, hence, the statistical characteris-
tics of the waves are determined by the phase fluctuations of the initial wave.
It has been theoretically shown that the field spectrum at the discontinu-
ous stage has a universal structure which is determined by the probability
distribution of the initial wave frequency. It has been demonstrated experi-
mentally that the theory describes sufficiently well the noise-signal spectrum
form at the discontinuous stage.
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