208 H3W
2009 4 3 H

DL S
ACTA OPTICA SINICA

Vol. 29, No. 3
March. 2009

SR E . 0253-2239(2009)03-0676-06

B2 b B s OB B A

I B A4 IEW
C RIS OCBFIE BT (LR 5 275165, i LA WY TR B . (LR i 275165)

WE BT W2 ZFRES RN, 80 TREEX A S B H . 45 1R S R B 5 3 4t
SHR I 2 ' TR e B i TR A A A AL R B R I AR L ARG R AT O R K R A0 A R P B4 A
TS S BRI JREBEA OG0 X 45 5 B I A S PR 02 30T 016 R B T MR A 0 45 A R E b I S T T AR B A L T LA
T3 3 AT X PR R M T DA A b B A AR A IS RE L R T SR G I T B S O B BE A S AR e R M AR A O
Fo FFTHE LG 18] FE BOE 0. 0001 mm FE A B T3 rb 14 28 SRS BE I IUME . 1 380 59 6 0 745 194 37 5 D' 5 R 355 T
55 S TR A R R 22 A0 S B X T RE S B BT, XM N 4. 3520 B U B /N, b B K Y A R B ER BE R
0.0143 mm,

KEW YOG SRBIEE: T WoLESE: mIHLE

hE4HES 0436.3 X#kFRiIRES A doi: 10.3788/A0S20092903.0676

Measurement of Air-Space Thickness of Glan-Taylor Prisms
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Abstract In order to measure the air-space thickness of Glan-Taylor prisms, effects of prisms on the single-mode
Gaussian beam were analyzed. The result indicates that the transmitted beam light intensity shows periodical
oscillation with change of incident angles on the prism’s end face. And the characteristics of the oscillation is related
to the incident light wavelength, beam intensity distribution, prism structure angle and air-gap thickness. For the
incident single-mode Gaussian beam with given wavelength, the structure angle can be measured exactly before the
prism is agglutinated, so the air-gap thickness can be measured by analyzing the characteristics of the oscillation. The
experiment is designed, and the periodical oscillation characteristics are measured. Using the computer program.,
average relative deviation of the experimental oscillating period measured and the theoretical one was calculated by
changing the air-space thickness in theoretical calculation with the interval of 0. 0001 mm. For the sample prism. the
minimum average relative error is 4.35% , and the air-space thickness is 0.0143 mm.
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Fig. 1 Light path of e light in the prism's air-space
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Fig. 2 Changes of the effect on single-mode Gaussian

beam intensity distribution of the Glan-Taylor

prism with the incident angle
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Fig. 3 Schematic diagram of the experimental setup
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Table 1 Transmitted light intensity extreme value gathered

by CCD and corresponding incident angle

Incident Transmission Incident Transmission
angle intensity angle intensity
—2° 0.872 0°33' 0.781
—1°48' 0.917 0°43' 0. 868
—1°36’ 0.861 0°50' 0.771
—1°23’ 0.916 1°2' 0. 849
—1°10’ 0.853 1°7' 0.751
—1°1 0.917 1°17' 0.863
—0°49' 0. 852 1°24' 0.753
—0°37' 0.918 1°31' 0. 862
—0°27' 0. 838 1°40' 0.722
—0°15’ 0.903 1°47' 0.831
—0°6' 0.813 1°55' 0.670
0°5' 0.902 2°2' 0.779
0°15' 0.782 2°9' 0.641
0°25' 0. 881
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Table 2 Transmitted light intensity oscillation period of incident

angle measured in experiment and calculated by theory

Periodic Experimental Theoretic
number value (T) value (T
1 24’ 25'

2 26’ 24!

3 21’ 23’

4 22’ 22’

5 21’ 21’

6 21’ 20’

7 18 19’

8 17’ 18’

9 17’ 16’
10 17’ 16’

11 16 16’
12 15' 14"

13 14 14
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