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Summary

Discussion is given of a rigorous diffraction correction for acoustic radiometry by radiation-
force measurement on a plane reflector. As an example, analytical results are presented for
circular transducers of different aperture-to-wavelength ratio.

Beugungskorrektur fiir die Messung des Strahlungsdrucks auf einen idealen ebenen Reflektor

Zusammenfassung

In dieser Arbeit wird eine strenge Beugungskorrektur fiir die Messung des Strahlungsdrucks
auf einen ebenen Reflektor diskutiert. Als Beispiel werden analytische Ergebnisse fiir kreisfor-
mige Wandler mit unterschiedlichem Verhiltnis von Durchmesser zur Wellenldnge vorgestelit.

Corrections de diffraction pour la mesure de la force de radiation au moyen
d’'un réflecteur plan idéal

Sommaire

On exprime et discute une correction rigoureuse permettant de tenir compte des effets de
diffraction sur les radiométres acoustiques mesurant la pression de radiation s’exergant sur un
réflecteur plan. A titre d’exemple, on présente des résultats analytiques pour des transducteurs
circulaires affectés de différents rapports ouverture/longueur d’onde.

Radiation force measurement is widely used to
determine the total acoustic power conveyed by an
ultrasonic beam. The sensitivity s of such a system
can be defined as the ratio between the measured
radiation force fr and the total acoustic power P, to
be determined. In practice, s is somewhat uncertain
due to its dépendence on the beam divergence,
therefore the so called nominal sensitivity s, is used
to calculate the acoustic power on the assumption
that the measured radiation force is produced by a
plane wave impinging on the target. The measuring
error due to this simplifying assumption can be
taken into consideration by introducing the so called
diffraction correction ey: ‘
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Langevin radiation force

We are to determine the Langevin radiation force
produced by a laterally unconfined acoustic beam
on a rigid plane target, i.e. the mean acoustic

- pressure along the reflector in Eulerian coordinates.

It is well known from the literature that the nominal
sensitivity for plane wave irradiation at perpendicular
incidence s, = 2/¢, where ¢ denotes the sound veloc-
ity in the surrounding medium. The actual sensitiv-
ity is much more difficult to determine, because the
fine structure of the acoustic field must be taken
into consideration. The Eulerian time average of the
acoustic pressure p, can be determined from the
complex amplitude of the velocity potential ®:
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where g, and k denote the density and the wave
number, respectively. Formula (2) expresses the
fundamental theorem due to Langevin, quoted by
P. Biquard [1], and later derived independently also
by King [2]. In the presence of a reflector @, can be
written as the sum of the incident field &; and the
reflected one @,. Let us have an ideal infinite plane
reflector of very high acoustic density at the z=0
plane of a Cartesian system. The resultant velocity
potential can be written as follows:
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