%43 K% 74 asb it T2 2014 % 7 A
Vol.43 No.7 Infrared and Laser Engineering Jul. 2014

77 1§l B B& Wollaston 4% $5 F 2k 14 & £ x4 == 18] M 78 A9 22 i
BEELEBN L HER L, EAR R H A

(1. P BA 5 12 B % % F 45 BRI, 2B B % 710119;
2. PEAAFRE KT, LT 100049)

& E. £35 7 —H#A T Wollaston # 5tk 4 k69 = 8wl A A4, xF T Wollaston 4% 4% 8 41 £ 3% 2

o A E A RO T MBS A AL REAN RS EERRE D S AT, B

T — 2 ey dE &R £, B Wollaston 4% 4t 89 3F &M £ 3¢ = Rl /A K E a9l A+ LS em i K, BIKT
FKEGERML, 328 T —F RN 7 ks AR IR 50 A KB 7 ik, % % kA K R T Wollaston

AT ey AE oM R R IEIE YRR BLR B IR B £ F AR RIK B 69 o, B oy sk AR ST R TR R

KRR T ERE S FI, RGBT ER, R % %k FRAE-8~+8° L B Mt 45k ] 15

ERADER VS

X8R . =AM A ;  Wollaston 454%; JELXMAL; F kAR

MESHES. TH41.2  XEEE@. A XEHS. 1007-2276(2014)07-2198-06

Square wave modulation to eliminate the influence of Wollaston

prism nonlinear coefficients on spatial angle measurement

Lu Weiguo', Wu Yiming', Gao Limin', Li Chunyan'?, Xiao Maosen'

(1. Xi'an Institute of Optics and Precision Mechanics, Chinese Academy of Sciences, Xi’an 710119, China;

2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: A spatial angle measurement model was established based on polarizing beam splitting principle of
Wollaston prism. The influence of exit light intensity from Wollaston prism on the system angle measurement
accuracy was made by theoretical analysis and simulation briefly. The simulation results show that the exit
light intensity deviates from the Malus’ law, a certain nonlinear deviation is presented, and there is a great
influence of the nonlinear deviation of Wollaston prism on the angle measurement accuracy of spatial angle
measurement, the practical value of the device is reduced. Furthermor, a method of square wave magneto-
optical modulation was presented to improve the angle measurement accuracy, which effectively eliminated
the influence of nonlinear coefficients of Wollaston prism, fluctuations of magneto-optical glass modulation,
differences of circuit gain and fluctuations of the light intensity. Finally, by doing relevant experiments, the
system angle measurement accuracy can reach 15” in the range of —8° to +8° by using this method.
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Fig.1 Schematic view of spatial angle measurement system
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Datum value a a A A’
1° 1°8'58" 1°0'6" 85" 4"
2° 2°10'9" 2°0'5" 156" 3"
3° 3°11'56" 3°0'5" 263" 3"
4° 4°12'11" 4°0'8" 278" 6"
5° 5°13'20" 5°0'6" 347" 8"
6° 6°15'55" 6°0'6" 502" 7"
7° 7°16'56" 7°0'6" 563" 10"
8° 8°17'21" 8°0'6" 588" 9"
-1° -0°54"10" -1°0"4" -103" -6"
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