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Research progress in optical detection of ultrasound fields: A review

Jia Lecheng, Chen Shili, Zeng Zhoumo

(State Key Laboratory of Precision Measurement Technology and Instrument, Tianjin University , Tianjin 300072, China)

Abstract: The optical detection of ultrasound field is to study the acouto-optic effectiveness when the light passes through the sound

disturbing field. The information of the sound field can be obtained by analyzing the emergent light. Compared with conventional

ultrasound field detection technology, the optical detection is a non-intrusive method, which has no disturbing to the sound field. It has

the advantages of fast detection speed, high spatial resolution and wide frequency band. It has been widely utilized in the ultrasound field

detection since 1936, when the first accurate model of acousto-optics was introduced. It has made significant progress in both theoretical

research and sound field detection. In this study, we summarize the progress in acousto-optic effectiveness, and prospect for the future

application of acousto-optic effectiveness.
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Fig.1 Schematic of acousto-optic effect
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Fig.2  Principle of intensive-sensitive method
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Fig.3 Ultrasonic power measurement system based

on intensive-sensitive method
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Sound field of steady traveling wave detected

by schlieren method
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Table 2 Optical detection of ultrasound fields based on interferometric methods
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