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Polarization Display and Measurement Experiment of Elliptically Polarized Beam
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ZHANG Cai-feng, GUO Peng-cheng, LI Qing-sheng
(North University of China, School of Information and Communication Engineering , Taiyuan, 030051, China)

Abstract: Using a pair of orthogonally linearly polarized beams as the light source, the azimuthally
polarization axis finder, CCD cameras as image collector and Matlab software to process images, a
polarization direction display system for polarized light was presented, which consisted of a He-Ne laser
and an azimuthally polarization axis finder. The angle characteristics of this system were researched. The
results show that the measurement accuracy is 0. 480°, 0. 168°, 0. 528°, 0. 421°and 0. 340°, the
measurement precision is 0. 208°, 0.576°, 0.660°, 0. 603° and 0. 466° in the case that the polarizing angle
of polarizer is 0°, 90°, 180°, 270° and 360°, respectively. By fitting a straight line to the experimental
data, the linear correlation coefficient is 0. 999 for this system. The elliptical polarization measurement
system is constructed with a quarter-wave plate, analyzer and beam splitter with 50:50 splitting ratio.
The measurement experiment of elliptically polarized light is completed, and the ellipticity of the elliptic
curve is 0. 198.

Key words: Physical optics; Elliptically polarized beam; Polarization measurements; Display capabilities;
Image processing; CCD cameras; Polarizers; Azimuthally polarization axis finder; Quarter-wave plate
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Table 1 Experimental data at special angles

—Angle  o° 90° 180° 270° 360°
1 0.259° 90. 277° 180. 554° 270. 954° 360. 236°
2 0.347° 90. 444° 179. 665° 270.151° 360. 004°
3 0. 806° 90. 880° 180. 939° 269. 355° 360. 685°
4 0.508° 89.365° 179. 853° 269. 668° 359. 830°
5 0.481° 89. 876° 179.335° 270.026° 360. 944°
6 0. 480° 90. 168° 180. 069° 270.031° 360. 340°
1.0 91.5 181.5
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Fig. 4 The error bar for several special angles
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Fig. 6 The verification system of elliptically polarized beam
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Table 2 Different @ corresponds to light intensity I (¢=30°)

61 62 I (91 6_7 I 61 62 I 61 6_7 I

0° 0.739°  1.043 90° 88.185° 0.212 180° 180.296° 1.068 270° 272.845°  0.207
10° 9.825° 1.014 100" 100.916° 0.246 190° 191.075° 1.033 280° 279.476°  0.241
20° 17.292° 0.936 110° 110.212° 0.323 200° 199.668° 0.948 290° 293.230°  0.319
30°  28.302° 0.814 120° 122.454° 0.449 210° 209.633° 0.836 300° 300.743°  0.429
40°  34.638° 0.674 130° 133.032° 0.599 220° 218.785° 0.691 310° 307.934°  0.572
50°  46.830° 0.525 140° 141.747° 0.732 230° 228.836° 0.547 320° 316.553°  0.718
60° 56.432° 0.397 150° 152.592° 0.871 240° 238.388° 0.413 330° 331.902°  0.862
70° 69.681° 0.292 160° 160.523° 0.982 250° 251.147° 0.294 340° 342.068°  0.963
80° 80.941° 0.228 170° 171.476° 1.047 260° 257.470° 0.233 350° 352.777°  1.026
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Fig. 10 The vibrational trajectory curve of elliptically polarized light
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