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Design of Transmitting Beam Expander for Different Waves

WU Jin-cai,CHEN Jie-xiang,ZHANG Yi,QI Jun,TU Bi-hai,ZHAO Ping-jian, WANG Xiang-jing
(Anhui Instiute of Optics and Fine Mechanics, Hefei 230031, China)

Abstract : Based on aberration theory, the design method of beam expander is detailed through an example. A beam ex-
pander is presented:the entrance pupil diameter of its objective is 200mm , focal length is 400mm , the field of view is
2mrad , the magnitude ratio is 40 and the primary working wavelength is 0. 6328 um. The results of optical design have
been given. When the distances between the objective and eyepiece are adjusted reasonably,the beam expander can be

also used laser with wavelengths of 0.532um or 1.064um with the same magnitude ratio. It is no use to design new

beam expander systems or eyepiece systems for these 3 waves. It can be used easily and save a lot of costs.
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Tab.1 surface data summary
Surf|  Type Radius/mm Thickness/mm Glass| Conic
OBJ|STANDARD| Infinity Infinity 0
STO|STANDARD| 334.8521 30 K9 |-0.5680693
2 |STANDARD| Infinity 2 0
3 |STANDARD| 263.429 30 K9 0
343.3456 A, =0.532um
4 |STANDARD| 499.8808 [346.5402(A, =0.6328 um 0
352.8747| A; =1.064um
5 |STANDARD| 24.79794 1 K9 0
6 |STANDARD| 9.271951 1.5 0
7 |STANDARD| -7.254867 1 ZF2 0
8 |STANDARD| -7.867453 2 0
9 |STANDARD| -21. 12081 0.8 K9 0
10 [STANDARD| -13. 02099 0.3 0
11 [STANDARD| 8.902864 0.8 K9 0
12 [STANDARD| 10. 82301 10 0
13 | PARAXIAL - 100 -
IMA|STANDARD| Infinity 0
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Fig.1 optical system of the beam expander for diflerent waves
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(a)0.532pum at 0. 0000deg
peak to valley is 0. 0715waves

(b)0.6328um at 0. 0000deg
peak to valley is 0. 0720waves
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(¢)1.064pm at 0.0000deg
peak to valley is 0. 0376waves [3]
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(d)0.532um at 0.0572deg
peak to valley is 0. 1739waves

(€)0.6328um at 0.0572deg
peak to valley is 0. 1472waves
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Fig.2 wavefront functions for three waves
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