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Detection of Laser Generated Ultrasonic Wave
Using Michelson Interferometer
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Abstract In this paper, ultrasonic wave in the thermoelastic regime was generated in a steel disk by illuminating a
pulse laser (Qswitched Nd:YAG) on the surface of the sample and was detected on the other side by Michelson
interferometer which was stabilized by feed back control. The experimentally detected displacement waveform of the
ultrasonic wave showed good agreement with the theoretically expected one. Also it was shown that sound speeds of
longitudinal and shear wave were similar to ones measured by pulse-echo method using a contact transducer. As an
application of the noncontact ultrasonic measurement by using laser based ultrasonics, the sound speed in the sample
was monitored while the sample was heated in a furnace, and the result showed that it decreased according to the

increase of sample temperature.
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Fig. 2 The relationship between interference
light and relative intensity of light
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Photo 2 The photo of measurement system
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