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ABSTRACT

In this work, we propose frequency dependent formulas for constructing
Fresnel zone plates (FZP) for focusing plane and spherical acoustic waves. We also
developed MATLAB and FORTRAN simulation programs for simulating acoustic
wave propagation through FZP in two dimensions in order to validate the proposed
formulas. And the numerical results from both cases indicated that the FZP could
successfully focus acoustic wave at low and high frequencies. The results matched
well with a simulation of an underwater wave at a frequency of 200 kHz and wave
speed of 1500 m/s. For this reason, we concluded that our developed program was
reliable. And therefore, an equation used to generate the Fresnel zone plate with an
arbitrary focal point was proposed as well. An efficiency comparison between the
Fresnel zone plate and scattering-type acoustic lens focusing at a wave at a frequency

of 2140 Hz and wave speed of 330 m/s was reported.
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