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Abstract

A collinear optical heterodyne detection-system, consisting of closely successive ultrasonic
light modulators (ULM) and an optical mask with a reference signal, has been studied for
the purpose of real-time correlational signal processing. The first order in the dual diffraction
spectrum of light, produced by the twin ULM’s, can provide both a signal light wave and
a reference one for photomixing. The signal light wave arises from only the first ULM
while the reference light beam arises from the second ULM alone. For a system with the
twin ULM’s but without the mask, two-varying signals which modulate the signal as well
as the reference light beams can be processed in a form of real-time convolution obtainable
from the envelope of the beating signal. 1f the optical mask is added to this systems and
a time-varying signal is fed to only the second ULM, a real-time correlational processing can
be carried out between those two signals. Those theoretical predictions are verified experi-
mentally. When the two ultrasonic waves, modulated with a rectangular pulse, are arranged
to propagate in the opposite direction in the twin ULM’s, an optical signal of the frequency
10.6 MHz, which is exactly the sum of two sound frequencies, is simply generated.
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Fig. 2 Block diagram for optical-heterodyne detection processing.
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Fig. 3 A photograph of twin ultrasonic modulators.
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