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A periodic shock wave of a gas column is formed in a duct, when the gas column is sinusoidally driven near the
resonance frequency. This phenomenon has been one of the fundamental problems in nonlinear acoustics and
has been studied extensively both theoretically and experimentally. In this work, we study the nonlinear effect
leading to the shock formation through measurements of the acoustic intensity. A gas column of atmospheric
air is filled in a resonator with a length of 1.15 m and internal radius of 10.5mm, and driven by an oscillating
piston at 144.4 Hz near the fundamental resonance frequency. Pressure and axial acoustic particle velocity
of the gas column are measured as a function of the resonator axis using small pressure transducers and
a laser Doppler velocimeter. We show the spatial distribution of the acoustic intensity associated with the
fundamental and the second modes, from which we show the nonlinear interaction between these oscillating
modes.
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