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Optical system design of alignment pointer for SG-I11 diagnostics

XIE Zheng-mao'?, DONG Xiao-na', YAN Ya-dong', HE Jun-hua'
(1. Xi'an Institute of Optics and Precision Mechanics, Chinese Academy of Sciences, Xi'an 710119, China;
2. Graduate School of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The method of improving the accuracy of the diagnostics with alignment pointer is
introduced. The transmission characteristics of the laser coupled by the single-mode fiber and
passing through the optical system of the alignment pointer were analyzed based on the
transformation principle of Gaussian beam thin lens. The paraxial magnification is the major
factor to affect the spot size in image space of the alignment pointer. The optical system of the
alignment pointer for SG- I diagnostic package was designed, whose illumination source was a
fiber laser, working wavelength was 635 nm, total length was less than 100 mm, target
distance varied from 600 mm to 1 500 mm, and spot was located at the center of the target and
its size was 46.2 pm~71.9 pm. The optical system includes three normal glasses, in which the
fixed group is composed of two separate positive-negative glasses, and the zoom group is a
negative lens. The quality of the optical system was evaluated by the point spread function and
wavefront aberration. The results show that the optical system meets the design specification.
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(a) Objectdistance=5.37mm
635 microns at 0.00 mm

(b) Object distance=20.36mm
635 microns at 0.00 mm
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Point spread function

Fig. 5
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Fig. 6 Wavefront aberration
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Table 1 Spot diameter versus paraxial magnification
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