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Abstract
The optical wave microphone with no diaphragm, which theory is based on wave-optics and derived from
physics of interaction between light and sound, uses a laser beam as a sensor and can measure sounds without any
disturbance to sound field. In this method, sound signal is transformed to electrical one by detecting diffraction
light, which is generated from optical phase modulation by sound. Then the spatial position of diffraction light
pattern in the light detection plane is changed by sound incidence angle to laser beam axis, which property has
possibility that it could be used as a handy flexible control method of directivity from high to non directional and
a sound separation measurement method according to its incidence direction. In order to consider such possibility,
sound receiving directivity of the optical wave microphone using a single photodiode is experimentally examined.
Based on the result, sound receiving property by using optical fiber bundle with 16ch fibers is examined. The
experimental results show that the optical wave microphone with a single photodiode detection has bidirectional
property and that it is possible to control the directivity and to separate two sounds with incidence angle difference

of 90 degree by using an optical fiber bundle.
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Fig.3 Relation between sound incidence angle and
spatial position of diffraction light pattern
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Fig.6 Two dimensional distribution of light diffraction pattern
generated by sound
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