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Abstract

With the continuous expansion of the application field of high-resolution optical systems, people
have increasingly strict requirements on the aberration of optical systems. The development of the
transmission telescope optical system is limited by many factors, such as the large number of optical
elements, the complex control process, and the difficulty in locating and analyzing the misalignment.
The beam imaging quality of the transmission telescope optical system is studied through theoretical
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analysis and design experiments. The influence of lateral misalignment error on the telescope op-
tical system is analyzed. The alignment scheme is designed to reduce the deviation between the
structure and the lens and the reference axis. The feasibility of the alignment scheme is verified by
experiments. The research results show that the telescope optical system corrected by this scheme
not only achieves the purpose of reducing the deviation value of the optical axis of the objective lens
relative to the reference axis under the condition of the same required accuracy of mechanical and
optical processing, but also has the advantages of simple operation, achieving cost reduction and
efficiency increase. This achievement has important engineering practical value and commercial
significance for promoting the commercial application of the optical system of the transmission tel-
escope.
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Figure 1. Structural diagram of telescope
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Figure 2. Lateral misalignment of objective lens structure
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Figure 3. Lateral misalignment of objective lens
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Figure 4. Schematic diagram of experimental verification optical path
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Figure 5. Actual telescope tube
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Figure 6. Curve of objective lens rotation angle and spot roundness variation
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Figure 7. Curve of objective lens rotation angle and beam divergence angle variation
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Table 1. Comparison of advantages and disadvantages between this scheme and the top thread adjustment
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