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Abstract

A technique of ultrasonic holography is proposed, where an electronic reference with
arbitrary wavefronts is introduced. A theoretical discussion shows that the reference
wave can be simulated by controlling the phase of the reference signals from an oscillator.
An experiment was conducted according to the theoretical discussion, where the phase
control was carrid out using the scanning motion of a receiving transducer and a phase
delay circuit. Ultrasonic holograms were constructed by illuminating an object immersed
in water with a 1 MHz ultrasonic wave, while the simulated electronic reference and the
object signals from the receiving transducer were superposed and detected. The images
were optically reconstructed from the holograms, resulting in the validity of the theore-
tical discussion. Referring to the obtained results, an advanced technique is discussed to
simulate an electronic reference with arbitrary wavefronts. For a preliminary experiment
a few kinds of wavefronts, such as cylindrical and spherical ones were simulated, where
a micro-computer controlled the phase delay circuit. A discussion is made with respect
to the availability of the ultrasonic-holographic technique proposed in this paper.
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