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Analysis and Calculation of Manufacturing Errors for Reflecting Prisms

LIAN Tongshu

School of Optoelectronics, Betjing Institute of Technology, Beijing 100081, China

Abstract The result of unfolding a real reflecting prism with angle and "pyramid" errors can no longer be a plane—parallel glass block,
and the substitute will be a wedge-shaped plate. How to find the wedge parameter or optical parallelism of this glass block is a matter of
primary importance. For this purpose, a novel generalized formula to determine the total image rotation Am” in the image space of the
reflecting part of the real prism has been established for the first time. First of all, the total image rotation itself is equally a crucial
characteristic of a real reflecting prism with the above—mentioned errors, and furthermore by using Au” the wedge parameter, namely, a
vector of two degrees of freedlom AN (or P,y ) can easily be solved through only a few steps of simple calculation. This approach shows
that the problem regarding the manufacturing errors of a reflecting prism can be settled in the same way as we have done in solving the
issue relevant to the adjustment of reflecting prisms relying on the theory of kinematics of a rigid body. In the meanwhile the close relation
between the two main parameters Pyy and Ap"has been thoroughly exposed that would be advantageous to the further study of this topic.
The paper also clearly states that the wedge effect will lead to a curved image for a linear object, instead of to produce an image lean.
Besides, some new ideas and viewpoints have been presented.
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Fig. 2 Roof Pentaprism with angle and pyramid errors
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Fig. 3 Ray path after unfolding a roof pentaprism
into the image space of its reflecting part
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Table 1 Result of calculation

’ !

i i y z
5° 0.50319 5°-1.5096’ 1.6336’
40 0.50204 4°-1.5061’ 1.6296’
3° 0.50114 3°-1.5034' 1.6267'
20 0.50051 2°-1.5015' 1.6247'
1° 0.50013 1°-1.5004' 1.6234'
0° 0.50000 0°-1.5000’ 1.6250’
-1° 0.50013 —1°-1.5004’ 1.6234'
20 0.50051 —2°-1.5015’ 1.6247'
-3° 0.50114 —-3°-1.5034’ 1.6267'
—4° 0.50204 —4°-1.5061’ 1.6296’
-5° 0.50319 -5°-1.5096’ 1.6336’
Ay .
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