HNRSHBEFZHE
53, 021202(2016) Laser & Optoelectronics Progress ©2016( 1 [ ¥4 5) Ze a4t

Mueller 5P AR (i 4 13 R B2 22 b MR P2 I 52
sHE A B R4 B4

JEHUH TR 27l L 27 B O BUBUIR R 5 R G H T M E i S g &, JE 3t 100081

FEE  Mueller 4 [ 512 I 415 £ DU 2 b4 L AR 12 415 45 1 10 B B2 A0, th 2 0 4932 8 0l 0 LA Bk 1% 22 1 ARG A2
2R AR A P i 5 75 77 2 28 0O IR 25 0 A e 4 o L B R N4 R R 7 B R R AR 2 S LA 3 A R 22 S D R A
O 0 T 57 F 15 22 S 5 T Mueller A [4: AR A% i 9% 10 K245 B 0% 2 B0 22 VR . 38 2ok X AR IS4 T i 1Y) Moueller i B
BAR AR PR AL 5 A~ T2 B 25 TR R AT AR 8 A, S R e T R RS R R PR R T T 9 R AR A T L R
B RGN R 22 S R A0 OC R T X B R 22 M bR, BV B Mueller 4 B 8014 I 41 10152 22 45 22 19 H
B o AR bR 2 HY 9 15 22 K /NG Mueller 4 [ 5042 I 4R AR AT T M2 . ST 6 25 R R W0 38 2o X 2% 14F 2 Ml 22 b 2 A kb
2, Mueller &5 [ B A% 48 A A9 I 45 B2 7 0.2015 32 735 51 0.1051, 327 1 47.84%., & J1i% Mueller &8 [ A% 1 48 A
X — A R G AR AR 22 00 AT T, A R A T 1.1%,

KEEW Wi Mueller 5 P4 BUR I 2 1 F5 o ; T8 % % ik (il L i 23 p ik

FES %S 0436.3 XHfFRIRED A

doi: 10.3788/LOP53.021202

Study on Calibration and Error Compensation of Mueller

Matrix Imaging Polarimeter

Li Jianhui Zheng Meng Zhang Xuebing Li Yanqiu
Key Laboratory Photoelectronic Imaging Technology and System, Ministry of Education,
School of Optoelectronics, Beijing Institute of Technology, Beijing 100081, China

Abstract Mueller matrix imaging polarimeter is an effective instrument in measuring the polarization characteristics
of materials and devices as well as the polarization aberration of immersion lithography tool, which is composed by
polarization state generator and polarization state analyzer. The retardance and fast axis alignmen in the quarter—wave
plates and the alignment error in polarizer are the main factors in influencing the measurement accuracy of the Mueller
matrix imaging polarimeter. We measure the five primary parameter errors of the Mueller matrix imaging polarimeter
of our laboratory developed. The measurement accuracy can be significantly enhanced. The calibration and
compensation are carried out by Fourier analysis method. The experiment results show that the measurement
accuracy of Mueller matrix imaging polarimeter has been increased from 0.2015 to 0.1051, which is 47.84% better than
the un—calibrated one. At last, we measure the polarization aberration of projector with the calibrated Mueller matrix
imaging polarimeter. The measurement repeatability is better than 1.1%.

Key words measurement; Mueller matrix imaging polarimeter; calibration; rotating quarter—wave plate method;
Fourier analysis method
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Fig.2 Calibration schematic of the Mueller matrix imaging polarimeter
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Table 1 Parameter errors of Mueller matrix imaging polarimeter
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Value /(%)
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Fig.3 Intensity images captured by CCD
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