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Sonic-boom noise under a wavy air-water interface

Adam Fincham?®, Tony Maxworthy?®, Hsien Cheng?®, Charles Griffice®, Johnson Wang®, John Edwards® and
Adel Hashad®
aUniversity of Southern, Aerospace & Mechanical Engineering, 854 W Downey way, Los Angeles, CA
90089-1191, USA
PThe Aerospace Corporation, System Planning and Engineering, E1 Segundo, CA 90245-4691, USA
¢U. S. Air Force, Air Force Space Command, 483 N. Aviation Blvd., El Segundo, CA 90245-2808, USA

Recent investigations of the underwater sound field produced by sonic booms show that the latter’s interaction
with surface waves can strongly alter the sound level, frequency range and signal waveform reaching the
deeper part of the ocean. Unlike conclusions from studies based on the flat-ocean model of Sawyers [1] which
indicate little effects at depth beyond one signature length, the interaction of sonic-boom waves with a surface-
wave train can generate non-evanescent, down-ward propagating waves which, owing to their lower spatial-
attenuation rate, overwhelm the otherwise primary (flat-ocean) wave field. Theoretical results [2] substantiate
and elucidate the significant differences between flat and wavy surfaces in waveform characteristics and their
audibility in deep, and moderately deep water. Here we report on an extensive series of laboratory experiments
performed specifically to validate this theoretical model and to ascertain the distinct differences in wave-field
characteristics between a wavy and flat interface. The experimental measurements confirm the theoretical
findings, showing the predicted differences between the sound fields measured under wavy and flat air-water
interfaces stimulated by a passing sonic boom.
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