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The optical design of high-power laser-beam expander
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Abstract; In order to make a laser beam expander work a long time under high power laser radiation,on the base of the
traditional multi-wavelength laser-beam expander,a two-serial expander with magnification of 2. 3 and 6 respectively was designed
through modifying the optical material and configuration. The expander was optimized and its image quality was analyzed with
optical design software. After the expander was manufactured , experiments were performed in practical environment. It could work
for a long time under laser radiation with pulse interval of 5s at high peak power up to 20MW , the output beam diameters were

24.5mm and 154. 8mm respectively at 1m behind the expender with the characteristic of Gaussian-beam kept very well. The result

indicates that the expender meets the design requirement and is practical.
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Fig. 1 Laser transfer through the expander
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Fig.2 a—the first-level expander configuration b-—the second-level ex-
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pander configuration
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Fig.5 a—the first-level expander spot b—the second-level expander spot
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Table 1 The first-level expander lens data

object sphere infinity infinity refract Omm

stop sphere -25.6936 1.5000 SILICA_SP refract (J5.0000mm
2 sphere -59.4665 128.1002 refract (5. 0000mm

sphere 3766.3254 4.0000 SILICA_SP refract (J11.5000mm

4  sphere -108.5121 10.0000 refract (ZJ11.5000mm
5 sphere infinity  20.0000 refract  (ZJ11. 5000mm
image sphere infinity 0. 0000 refract (0. 0044 mm

Table 2 The second-level expander lens data

object sphere infinity infinity refract Omm

stop sphere 338.5180 3.0000 SILICA_SP refract 512 5000mm

2 sphere 40.3860 450.0000 refract  (ZJ12. 5000mm

3 sphere -2554.2822 15.0000 ZF2_CHINA refract (J75. 0000mm

4 sphere 320.6534 10.0000 refract  (75. 0000mm

5 sphere 350.5764 30.0000 K9_CHINA refract (J75.0000mm

6  sphere -216.1620 20.0000 refract  (75.0000mm

7  sphere infinity  100.0000 refract  (J11. 5000mm
image sphere  infinity 0. 0000 refract (0. 0036mm
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