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Detection method of large space optical axis parallelism based on
double pentaprism components
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Abstract: The optical axis parallelism was an important parameter for the multi optical axis
optoelectronic device. It was very necessary to detect the parallelism. With the gradual increase in the
complexity of optoelectronic devices, the distance between optical axes was increasing. The traditional
small aperture detection methods could no longer meet the requirements of existing photoelectric devices.
In order to detect the parallelism between large space optical axis, a expanding component based on
double pentaprism structure was designed to realize the translation of the beam emitted from the
collimator, and the error of the expanding component was modified by double wedge structure. The
effective aperture of the collimator was extended from 300 mm to 1 200 mm. Mathematical modeling
analysis and actual adjustment of the expanding component were carried out and the precision experiment
was done. The experimental results of the detecting system show that the beam emitted by the collimator
could maintain good parallelism after expanding. The parallelism deviation is within 11", which could
meet the precision requirements of large space optical axis detection.
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Fig.1 Schematic digram of the system structure
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Fig.2 Double pentaprism
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Fig.3 Deviation of the emitted light
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Fig.4 Working principle of double wedge
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Fig.5 Adjustment of expanding component
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Tab.1 Deviation angle of double pentaprism

Angle/(°) X/(") YI(") ZI(")
0 0.73 0.63 0.96

45 4.31 4.73 6.40

90 5.58 7.35 9.23
135 4.58 4.42 6.36
180 1.04 0.71 1.25
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Fig.6 Testing of detecting system
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Tab.2 Angle deviation of the whole system

Distance/mm Deviation/(")
300 6.7
450 7.5
600 8.8
750 10.4
900 9.9
1050 8.7
1200 7.3
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