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Abstract

. The optical wave microphone with no diaphragm, which uses a laser beam to detect sounds, can measure

sounds without any disturbance to a sound field. The theoretical equation for this method is derived from optical

phase modulation theory and optical diffraction integration equation, but the physical interpretation or meaning is

not clear in theses mathematical calculation. In this paper, the physical meanings for such wave-optical processes

are theoretically considered. Especially, from a view of spatial sampling theorem, the interaction between a laser

beam with small radius and a sounds with long-wavelength is discussed, showing that the wave-number

resolution is lost for this condition and the spatial position of maximum intensity of the light diffraction pattern by

a sound is not changed for different frequency, which property can be used to detect complex tone with different

frequency. Finally, the method is compared with the conventional light diffraction phenomena by ultrasounds.
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Fig.1 Image of optical wave microphone
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Fig. 4 Theoretical calculation of diffraction
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Fig.5 Change of maximum intensity (Im vs. 6)

Fig. 6 Interaction between laser beam and sound
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Fig.7 Change of spatial position ( um vs. 6)
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Fig.8 Raman-Nath diffraction by ultrasonic wave
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