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Effect of penta prism error on parallelism detection

YAN Ya-dong'?, HE Jun-hua', CANG Yu-ping'?, CHEN Liang-yi'
(1. Xi'an Institute of Optics and Precision Mechanics of CAS, Xi'an 710119, China;
2. Graduate School of CAS, Beijing 100039, China)

Abstract: The detection concept for large diameter beam parallelism with penta prism is
introduced. The effect of penta prism angle and surface profile errors on parallelism detection
was analyzed. It is concluded that the angle error has no impact on the detection results and the
profile errors of the two refraction surfaces have little effect, but the profile errors of the two
reflection surfaces have great influence on the detection. The methods for selecting penta prism
and reducing the effect of surface profile error on detection are introduced. At the end. an
example is given to illustrate the detection of the parallelism error of a single star simulator with
penta prism.
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Fig. 1 Principle of penta prism method
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Table 2 Ray tracing result of model b

s s Aperture Ray dcvia/l[ion Reflection surfjicc Refraction SUI’[:J.CC
angle/ component/ component/
’ ' 0.1 0. 04 0. 03 0.01
’ 0.2 0.09 0.07 0.02
2.2 0.3 0.13 0.10 0.03
N 0.4 0.17 0. 14 0.03
AN, s 0.5 0.22 0.17 0.05
s 0.6 0.26 0. 20 0.06
. AN 0.7 0. 30 0.24 0.06
, o, N 0.8 0.34 0.27 0.07
0.9 0.39 0. 31 0.08
’ 3 ° 1.0 0.43 0. 34 0.09
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Table 1 Ray tracing results of model a
Aperture Ray dcvia:ion Reflection surf:icc Refraction surf/acc
angle/ component,/ component/”
0.1 0. 04 0.03 0.01 o
0.9 0.09 0.03 0.01 Fig. 5 Sketch of error counteraction on
0.3 0.13 0.10 0.03 all surfaces of penta prism
0.4 0.17 0.14 0.03 ’
0.5 0.22 0.17 0.05 \ i ,
0.6 0.26 0.20 0. 06
0.7 0. 30 0.24 0. 06 ’
0.8 0. 34 0.27 0.07
0.9 0.39 0.31 0.08 3
1.0 0. 46 0. 34 0.12 ’
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Table 3 Detected results of single-star simulator
Guide position Ray deviation Ray deviation
/mm angle 1 /" angle 1 /"
0 20 0 0
Fig. 6 Detection equipment of single-star simulator
100 mm. 30 0. 88 .70
5 mm, 40 0. 80 .10
50 1.03 .95
a) 1" 40.3% 60 0.92 .24
b) +0.1"%; 70 1. 14 .68
c) +0. 02", 80 1.57 .37
1 90 1.83 .75
’ 0.8" 100 1. 68 .96
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