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In order to try to extend the birefringence measurement method of the laser photoelastic method from
one-point measurement to two-dimensional distribution measurement, we prototyped a full-field phase
difference measurement device using a high-speed camera. In order to capture the magnitude and
direction of birefringence at the same time, we used an optical element "photoelastic modulator" that
electrically controls the phase difference, and measured the brightness distribution with a high-speed
camera at a frame rate of about 10 times of the modulation frequency. Using the spatiotemporal Fourier
transform, we obtained the frequency component of the amount of light at each pixel position, and
succeeded in finding the optical phase difference (magnitude and direction) of that pixel position from the
average amount of light and the first and second amplitude values.
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(a) Schematic of the equipment

Fig.1 Schematic of the experimental equipment and
photograph

(b) Photograp of the equipment
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Fig.2 The relation between the relative angle 6-/2
of the fast axes of the two quarter-wave
plates and the resultant birefringence
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(a) The measured range of birefringence in the specimen

Fig.3 The measured range of birefringence in the specimen (a)
and the distribution of the measured birefringence y (b)
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