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Abstract In order to measure the residual birefringence and direction angle of fast axis simultaneously, with the
advantage of high speed, high precision, high sensitivity, easy operation, good stability and low cost, the photo-
elastic modulator (PEM) and electro-optic modulator (EOM) are combined, and the detector is used to detect
signals and the locked-in amplifier is used to achieve the first harmonic term. Value and direction of birefringence
are solved out by the direct current (DC) term and the first term in the computer, so the simultaneous measurement
of value and direction of birefringence in a single photo-elastic modulation channel are realized. The principle of the
new scheme is analyzed, and the experimental system is set up. The system is calibrated by the method of
instrument offset, and the experimental analysis of a Berek polarization compensator is carried out. Experimental
results show that the system calibration can effectively eliminate the measurement error maybe introduced by PEM

and EOM themselves. The measuring accuracy and repeatability rate of residual birefringence for this scheme are
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better than 99.16% and 0. 0082 rad, respectively. The measuring repeatability of direction angle of fast axis is
0.06°. This scheme has the advantages of stable operation, high repeatability rate, fast measurement speed, low
cost, and conducive to industrial automation integration and so on.
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Fig. 1 Schematic diagram for micro birefringence measurement system
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Table 1 Ratio of first-harmonic term and DC term

Position angle of Berek R, Ry
polarization compensator Mean value Standard deviation Mean value Standard deviation
20’ 0.0763 0.00022 0.0166 0.00016
30 0.1724 0.00045 0.0371 0.00032
40’ 0.2981 0.00084 0.0643 0.00066
50 0.4466 0.00093 0.0969 0.00090
60’ 0.5918 0.00142 0.1284 0.00120
70’ 0.6944 0.00153 0.1510 0.00131
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Table 2 Measurement results

Position angle of Berek B /rad e /)
polarization compensator Mean value Standard deviation Mean value Standard deviation
20’ 0.1066 0.0003 6.14 0.06
30 0.2426 0.0006 6.07 0.05
40’ 0.4284 0.0012 6.09 0.06
50 0.6719 0.0016 6.12 0.06
60’ 0.9700 0.0034 6.12 0.06
70’ 1.3171 0.0082 6.14 0.05
—theoretical curve
1.5¢ = experimental data
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