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Phase Loss of Right-Angle Prism in Roll Angle Measurement
and Its Solution

L1 Zhaohui', WANG Zhao', HUANG Junhui', TANG Shanzhi*, GUO Junjie®
(1. School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China;
2. Shaanxi Hengtong Intelligent Machines Co. Ltd. , Xi’an 710049, China)

Abstract: The phase loss caused by the right-angle prism seriously affects the resolution of the
roll angle measurement system based on the extrapolation interference method. The influence was
quantified with Jones matrix and then experimentally verified. A scheme based on the
constructive interference of the high-reflection films was also proposed to solve this problem. The
results indicated that the amplification factor in the sensitive area was reduced by 40. 7% due to
the phase loss; Using two plane mirrors perpendicular to each other to replace the right-angle
prism could basically eliminate the effects on the resolution of the roll angle measurement system
caused by phase loss. The phase range was increased to 349. 2° from 55. 8° when the right-angle
prism was replaced by the plan mirrors, which is close to the reference data 358. 5°and hence the
feasibility using constructive interference principle of high-reflection films to solve phase loss was
proved. This method and theory can also provide a theoretical basis and solution thoughts for the
optical phase loss induced by total reflection.
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