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Signal processing of impedance spectrum for speed of sound and

pressure measurement in plane or radial resonators
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The impedance of gas contained between two plane walls is a periodic function f the frequency. The frequency
interval between two resonances of the gas is equal to c/2D. Furthermore,the amplitude of the resonances is
proportional to the pressure.
We describe a signal processing to easily deduce the speed of sound and the pressure of the gas from the
impedance spectrum. We show that the modulus of the Fourier transform of the modulus of impedance,
called ”Tempograph”, contains all information about the gas.
In some industrial cases the container is a cylinder or a sphere which can be used as a radial resonator exited
by a radial wave [1, 2]. The frequency response of such resonator at high frequencies is quasi-periodic and
thus the same signal processing can be used.
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