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Reflection-mode controllable partially polarized infrared light source .
design and measurement
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(1. Key Laboratory of Optoelectronic Imaging Technology and System, Ministry of Education,
School of Optoelectronics, Beijing Institute of Technology, Beijing 100081, China;
2. Science and Technology on Electro-Optical Information Security Control Laboratory, Sanhe 065201, China)

Abstract: A reflection-mode controllable partially polarized infrared light source was designed to cali-
brate infrared imaging polarimeters. Theoretical calculation and measurement were carried out to verify
the results. First, a theoretical calculation method was developed to calculate the polarization states of
the output light based on the Mueller matrix of the aluminum coated flat mirror. Calculation results
show that the output light is partially polarized with the degree of linear polarization ( DoLP) smaller
than 0. 80 and the degree of circular polarization (DoCP) smaller than 0.60. Then a long wavelength
infrared (LWIR) imaging polarimeter was employed to measure the real polarization states of the out-
put light. Experimental results show that the output light is partially polarized with the DoLP within a
range of 0.25 and 0. 85 in LWIR. The relative standard deviation of DoLP is less than 6% when the
incident angle for the flat mirror is less than 80°.

Key words:; polarization, infrared light source, reflection, Mueller matrix
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Table 1 Parameters setting for the theoretical calculation

Parametor Value 7 HAB R /NG SN 5
(AL, Ayl [7.5,13.5] /um
0; [0°,90°], the computational accuracy is 0.1°
n; 1.0
0p 45°
T, 313 K, 333 K, 353 K, 373 K
Sp (1,0,0,0)"
¢ 3.7418 x 10~ 16/W - m?
¢ 1.438 8 x107%/m - K
B 1.2862x10°"/W - m~2 - pm ™' - K73
Ty 290.6 K
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Table 2 Results of theoretical calculation and measurement

Results of theoretical calculation Results of measurement
0/° Ty° ) ) . . RSD of
DoCP DoLP Stokes vector of the output light DoLP Stokes vector of the output light
DoLP/%
313 0.013 8 0.816 4 [1.000 0;0.198 7; -0.791 8;0.013 8] 0.8145 [1;-0.0093;-0.8144] 0.567 5
7.0 333 0.013 4 0.780 5 [1.000 0;0.153 0; -0.765 3;0.013 4] 0.840 0 [1;-0.0337;-0.839 3] 0.199 1
353 0.014 1 0.8138 [1.000 0;0.160 1; -0.797 9;0.014 1] 0.8615 [1;-0.067 4;-0.858 9] 0.1249
373 0.0139 0.807 1 [1.000 0;0.185 45 -0.785 6;0.013 9] 0.886 2 [1;-0.0260; -0.8858] 0.256 7
313 0.029 1 0.808 9 [1.000 0;0.185 0; —0.787 4;0.029 1] 0.8287 [1;-0.0047;-0.8287] 0.3127
6.0 333 0.028 3 0.774 9 [1.000 0;0.141 2; -0.761 9;0.028 3] 0.847 3 [1;0.010 0; -0.847 3] 0.4217
353 0.029 7 0.808 7 [1.000 0;0.149 5; -0.794 7;0.029 7] 0.837 6 [1;0.0358;-0.836 9] 0.249 7
373 0.029 4 0.8022 [1.000 0;0.1757; -0.782 7;0.029 4] 0.836 0 [1;-0.0016;-0.8360] 0.3121
313 0.050 8 0.7959 [1.000 0;0.165 05 -0.778 6;0.050 8 ] 0.758 2 [1;-0.0842;-0.753 5] 0.8520
70 333 0.049 5 0.7650 [1.000 0;0.124 2; -0.754 9;0.049 5] 0.7254 [1;-0.0394;-0.724 4] 0.3929
353 0.0520 0.799 7 [1.000 0;0.134 3; -0.788 4;0.052 0] 0.700 3 [1;0.040 0; -0.699 2] 0.7915
373 0.051 6 0.7937 [1.000 0;0.161 75 -0.777 1;0.051 6] 0.748 9 [1;-0.0747;-0.7451] 0.464 7
313 0.072 3 0.781 6 [1.000 0;0.144 9; -0.768 0;0.072 3] 0.426 9 [1;0.221 8; -0.364 8] 2.364 4
70 333 0.070 7 0.754 0 [1.000 0;0.107 0; —0.746 4;0.070 7] 0.420 5 [1;0.230 7; -0.351 6] 2.745 6
353 0.074 4 0.789 6 [1.000 0;0.118 85 -0.780 6;0.074 4] 0.5252 [1;0.2773; -0.446 1] 1.986 7
373 0.073 8 0.784 2 [1.000 0;0.147 55 -0.770 2;0.073 8] 0.417 1 [1;0.222 0; -0.353 1] 2.5356
313 0.094 3 0.766 1 [1.000 0;0.124 1; -0.756 0;0.094 3] 0.2355 [1;0.107 1;0.209 7] 5.973 8
£0.0 333 0.092 5 0.7419 [1.000 0;0.089 2; -0.736 5;0.092 5] 0.284 4 [1;0.098 4;0.266 8] 5.266 5
353 0.097 4 0.778 3 [1.000 0;0.102 8; -0.771 5;0.097 4] 0.2759 [1;0.2516;0.113 1] 5.088 0
373 0.096 7 0.773 4 [1.000 0;0.132 7; -0.762 0;0.096 7] 0.259 6 [1;0.0929;0.242 4] 5.266 2
313 0.430 5 0.4555 [1.000 0; -0.196 0; -0.411 2;0.430 5]
685 333 0.4397 0.460 4 [1.000 05 -0.197 1; -0.416 1;0.439 7]
353 0.47517 0.4750 [1.000 0; -0.162 1; -0.446 4;0.475 7]
373 0.480 9 0.462 8 [1.000 0; -0.116 5; -0.447 9;0.480 9]
313 0.5287 0.3113 [1.000 05 -0.291 3; -0.109 9;0.528 7]
%92 333 0.546 0 0.306 6 [1.000 0; -0.286 2; -0.109 9;0.546 0]
353 0.594 8 0.2729 [1.000 0; -0.246 9; -0.116 2;0.594 8]
373 0.603 9 0.228 6 [1.000 0; -0.197 65 -0.114 9;0.603 9]
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