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Fig. 1 Expand system of Galilean telescope and Keplerian telescope
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(a) Gregorian (b) Cassegrain
Fig. 2 Expand system of Gregorian without focus and Gassegrain without focus
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Fig. 3 Layout of optical system Fig.4 Modulated transfer function Fig.5 Photo of primary and
K3 St RGHE curve of optical system secondary mirrors
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Table 1 Thermal parameters of material

base thermal conductivity coefficient of linear expansion synthesis performance ratio
material J(Wem ' «eK™) /1070 K™! S/(pm =+ W™1)
copper 0.919 20.0 21.763
molybdenum 0. 341 5.0 14.663
silicon 0. 201 2.4 11. 940
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Fig. 6 Theoretical index of reflection
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Multi-band expand system for high-power lasers

Wang Hengkun, Wang Bing, Zhuang Xinyu, Guo Ruhai, Ma Jun
(Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130033, China)

Abstract: The advantages and disadvantages of transmission and reflection expand system are analyzed for high-power laser.
The secondary mirror is selected in the form of convex paraboloid and the primary mirror in the form of concave paraboloid, which
the whole system is Cassegrain system without focus. The parameters of optical system are designed by ZEMAX software based
on the expanding ratio and wave aberration. The base material and coating of mirror is analyzed for high-power laser and the cop-
per is selected as the substrate. Then the optimal design is conducted for the coating of mirrors, which the reflectivity is above
98% for the near-infrared to far-infrared waveband. The designed optical system is measured by the interferometer with the
smoothness of mirror RMS better than 2/40 as the benchmark mirror. The experimental results show that the measured expand
ratio 3. 53 and wave aberration 0. 2064 (A=0. 632 8 um) of this expand system can meet the requirement of multi-band high-power
laser.
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