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System with High Diffraction Efficiency
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Abstract; In order to improve the diffraction efficiency, a diffractive telescope system with 300 mm
aperture was designed and fabricated. The primary lens of the proposed system is made form a four— step
phase Fresnel zone plate which is fabricated on fused silica substrate by laser direct writing and Ar ion
beam etching. The diffraction efficiency of primary lens of the diffractive system was tested. The tested
results show that the diffraction efficiency of the diffractive lens at wavelength 632. 8 nm is 66. 3%,
about 82% of the theoretical value. The light path of diffraction imaging system was built, and the
imaging performance was tested by both the star image test and the resolution test. The diameter of the
star image is 44 pm and the limit resolution is 84 Ip/mm, which are very close to the theoretical values,
showing the diffractive system has a good imaging performance.
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performance
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Fig. 1 Schematic diagram of the diffractive telescope system
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Fig. 2 The simulation results of diffractive telescope system
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Table 1 Parameters of the diffractive lens
I Main Effective Focal Band Step Largest ring  Smallest ring
t S
ems wavelength/nm  aperture/mm length/m number number width/pm width/pm
Value 632. 8 300 30 2 372 4 1276.15 31.75
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Fig. 3 Process flow of diffractive lens
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Fig. 6 Schematic diagram of the measurement of diffractive efficiency
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Table 2 The tested diffractive efficiency of the diffractive lens(1=632. 8 nm)

Times 1 2 3 4 5 6 7 8 9 10
E\/pW 1.425 1.419  1.422  1.430 1.432 1.414 1.426 1.428 1.425 1.421
E,/uW 2.146  2.150  2.139  2.142  2.140  2.142  2.143  2.138  2.145  2.143

77/% 66. 4 66. 0 66. 4 66.7 66. 9 66. 0 66. 5 66. 7 66. 4 66. 3
10
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Fig. 7 The relationship between wavelength and diffractive efficiency
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Table 3 The tested diffractive efficiency of the diffractive lens(A=655 nm)
Times 1 2 3 4 5 6 7 8 9 10
E,/uW 1. 684 1.73 1.716 1. 780 1.593 1. 674 1.729 1.615 1.774 1.726
E,/pW 2.59 2. 64 2.628  2.705  2.432  2.564 2.652  2.489  2.713  2.651
1]/% 65.0 65.5 65.3 65.8 65.5 65. 3 65. 2 64.9 65.4 65.1
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