%48 5% 2 ) Gk AR 2019 42 A
Vol.48 No.2 Infrared and Laser Engineering Feb.2019

R R AL EE R & £ FIRHARE R &
i/f}/f 1,2,3’7K ﬁ]z% ﬁ. r_j:l,zﬁygrﬁk;% ]'2'3,i':§if§.2‘3

(1. PR X¥F o 5@EZTE2%%, 0% K& 03005]1;
2. P KRFE LEHEXAELRZEESMNEIEBRARL P, LE KE 030051 ;
3. PR MEHFESHEIMNAKFTHRELERELE, LB KR 030051)

i E. AT ARGREAEAMN RN AL R Tty 4e A, FINF R G0 E miF g ok,
FTATRARAFHBERE R F AR ARADE S0 A N R %, KIN IR F STl ek 47
4], 32 B KT FPGA ) 3 F BiARR RI2 BOR H4Z3 5 69 — | ZAF 3R, A A ARAL 5% AR B0k | Aads
3R FAe et AL, AL Bk K A S e A B A R EAL R AAa Rl LCD 2R R B
BT EBAG,FAT 1A RR#AFTNE, FTHEREN Z ARG 1/4 9k R b4 A eonl 245 5
T 0.31°, AR R Z o9 BAFE A E HE 5 AL T 99.47%F= 0.14°, M= Z 5oy 508 4) 38 3)
15 (BALIRF 15 5 (I35 AR b FPGA 42 4], R IL T BALdE —Rik,

IR, MoK, KFAiAE; kR i IlEA; AAERRE

&4 ES; TH741 XERFRER: A DOI: 10.3788/IRLA201948.0217002

Phase retardation measurement and fast axis calibration system

for wave plate

Wang Jinwei'*?, Li Kewu'*?, Jing Ning"*®, Luo Xinwei'*?, Wang Zhibin>?

(1. School of Information and Communication Engineering, North University of China, Taiyuan 030051, China;
2. Engineering and Technology Research Center of Shanxi Provincial for Optical-electric Information and Instrument,
North University of China, Taiyuan 030051, China;

3. Key Lab of Instrument Science & Dynamic Measurement, Ministry of Education, North University of China, Taiyuan 030051, China)

Abstract: In order to efficiently and accurately measure the phase retardation of wave plate and the
azimuth angle of fast axis at the same time, to realize the integration and automation of measuring
system, a wave plate measuring system based on the combination of the photo-elastic modulation and the
digital phase-locked technology was designed. The detecting laser was modulated by the photo-elastic
modulator. By means of digital phase-locked technologies based on FPGA, the first harmonic term and
the second harmonic term of the modulated signals were extracted. The phase retardation and the azimuth
angle of fast axis of wave plate were demodulated by optimized algorithm. The stepper motor drives the

wave plate to rotate to make the fast axis of wave plate reach the zero position. And the phase
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retardation was displayed by LCD. The experimental system was set up to measure the quarter-wave plate.

The experimental results show that the measuring accuracy of azimuth angle of fast axis of quarter-wave

plate is better than 0.31° and the measuring accuracy and repeatability of phase retardation of quarter wave

plate are better than 99.47% and 0.14°, respectively. The driving signal of the photo-elastic modulator and

stepper motor and the processing of the data were controlled by FPGA. The measuring system realized

optical, mechanical and electronic integration and the automation of the measuring process.
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Fig.1 Sketch map of optical system
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Tab.1 Average values and standard deviation of

measuring results of accuracy

Statistical value Azimuth of fast axis Phase retardation

Reference values/(°)

(@650 nm) - 87.65
Average values/(°) - 87.89
Standard deviation/(°) - 0.14
Maximum deviation/(°) 0.31 0.46
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Tab.2 Average values and standard deviation of

measuring results of stability

Statistical value Azimuth of fast axis Phase retardation

Reference values/(°)
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Average values/(°) 0.065 1 87.62
Standard deviation/(°) 0.0126 0.049
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