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THE STUDY OF HYDROPHONE SUITABLE FOR HIGH
INTENSITY FUCUSED ULTRASOUND MEASUREMENT
AND CALIBRATION TECHNIQUES

ABSTRACT
In this paper, different types of hydrophones and the relating
calibration techniques are reviewed based on extensively consulting
literatures both inside and outside China. Some experiments including the
experimental set, approaches and result analysis are also given. Besides, I
calculated the diffraction corrective factor of reciprocity parameter in
convergent spherical acoustic wave of focusing transducer using impulse
response integral method, an;i co;n’paring the results with those calculated
using Rayleigh intégra] r;lethod. I also calculated the sensitivity of a kind
of special designed hydrophone used for HIFU measurement and the
permissible max.imum hydrophone size in ultrasonic measurement.
The ﬁ;llowings are the recapitulation of main points of each chapter.
1. Summarizing of trlydrophones research: This chapter discusses 'various
hydrophones, including needle-type hydrophones, PYDF membrane
hydrophones, multi-element hydrophones, optical fiber hydrophones
and hydrophones for special use. Some characteristic parameters and
the using notices are also given.
2. Calibration techniques of hydrophones: In this chapter, various

calibration techniques including reciprocity, acoustic field scanning,

m
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optical interferometry, time-delay spectrometry and acoustic wave’s
non-tinear propagation are described in detail.

3. Experimental calibration of hydrophones and the results analysis: I
focused on the experimental setup, experimental steps and results
analysis of reciprocity calibration technique and planar scanning
‘calibration techn;que in this chapter. Through these descriptions,
readers can have a more concrete understanding about calibration
techniques.

4, Study of theory analysis about a new style of hydrophones for HIFU:
Ordinarily designed hydrophones are easily damaged when used in
measuring HIFU field. In this chapter, the expression of the transfer
function of a kind of new designed PVDF hydrophone is given and its
theoretical sensitivity is calculated.

5. Study of permissible maximum hydrophone size: This chapter gives
an introduction to the permissible maximum hydrophone size in
ultrasonic measurement and the permissible maximum hydrophone
sizes when used to measure the sound field of a circular plane piston
source are derived based on two criteria of ultrasound propagation

paths. And several conclusions are given based on the calculation,

kﬁj wmb :1 hydrophone, calibration technique, HIFU, diffraction

corrective factor, maximum hydrophone size
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