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Design of a composite laser beam expander without obscuration
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Abstract; In order to meet the requirements of high-power laser emission, a large-diameter composite laser
beam expander without central obscuration based on Cassegrain system is proposed to eliminate the central ob-
scuration of the Cassegrain system and improve the laser emission efficiency. Based on the principle of the
Cassegrain system and its structural characteristics, combined with the characteristics of the Galileo refraction
type beam expander, a composite laser beam expander without central obscuration with an emission aperture of
550 mm is designed. Using a combination of a reflective beam expander and a refractive beam expander, a
through hole is opened in the center of the Cassegrain secondary mirror so that the center is passed through the
obscured laser. The rear side is connected to a Galileo-type refracting beam expander, which expands the

beam transmitted through the center, and the two beams are emitted coaxially. The laser transmittance test is
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carried out on a new type of composite beam expander. The experimental results show that for the laser of 10. 6

pm wavelength, the transmittance is more than 95.21% , which is 22. 12% higher than that of the traditional

Cassegrain beam expander.
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Fig.2  Schematic diagram of lens parameters
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Tab.1 Lens parameters of reflective beam

expander ( Unit; mm)
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Fig.3  Optical spots of two systems
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Tab.2 Lens parameters of refractive beam expander
F 5 R MR ER/mm JRREE/mm FHEE X 6 42/ mm
1(STO) Sphere 223.8 12 ZNSE_SPECIAL Refract 140
2 Sphere 500 200. 65 Refract 140
3 Sphere -118.3 10 ZNSE_SPECIAL Refract 36
4 Sphere 627.5 50 Refract 36
IMAGE Sphere INFINITY 0 9 756.037
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Fig.5 Energy transmission ratio and masking modulus
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Tab.3 Result of enegy measurement ( Unit;J)

iR Pt SO SN &/ Aa i
< W, W, 4

1 7.0 5.6 21.8

2 7.1 5.2 20.9

3 6.6 5.9 21.3

4 6.9 5.0 21.5

5 7.2 4.9 20.8

6 7.0 5.5 21.7
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