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Abstract: When taking the film diffractive optical elements as main lens large aperture diffractive telescope
has the characteristics such as low mass density( surface mass density can reach 0.1 kg/m?*) loose surface
shape tolerance( surface accuracy requirements are the magnitude of centimeter) and low launch costs. In this
paper the imaging theory and the configuration of diffractive telescope are discussed. Then the calculation
process of the initial structure of this optical system is derived. A prototype system with 300-mm aperture 2-
m focal length and working wavelength from 0. 58 pm to 0. 68 um is designed and star image test and resolu—
tion board test are carried out. The test result of star image is close to diffraction limit which is agree well
with the design result. The work in this paper can provide theory foundation and initial model for diffractive
telescope designer and can help them to reduce design time and increase imaging quality.
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Fig.1 Initial structure diagram of diffraction telescope
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: Tab.1 Technical parameters of the
diffraction telescope system
D, 300 mm
° 1. 2 000 mm
3.4 A sAgaA, 0.58 wm+0.63 pm.0.68 um
« 0.05°
Ddf : S 30 m
Dy, 0
2 4
D D Tab.2 Initial parameters of the four-part components
fe ¢ ° of diffractive telescope system
° D, 300 mm
A -0.166 2
D, =D, (16) d, 30 000 mm
D, 76.169 4 mm
l, =d, (17) F, 4285.714 3 mm
d, 5 000 mm
1 1 1
1B + T = 7 ( 18) D,. 50 mm
2 2 fe Ay, -5.984
d,, 0
d D
l; f‘f(, 2 ) (19) ‘, 50 mm
dy = frc F, 227.272 7 mm

333.333 3 mm
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Fig.2 OPD and MTF diagrams of diffraction telescope systems at zero field of view
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Fig.3 OPD and MTF diagrams of diffraction telescope system after image surface adjustment
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Fig.4 OPD and MTF diagrams of actual system
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Fig.5 Schematic diagram of star point test system

7

(a) i L (b) Hhgh
6 (a) On-axis (b) Off-axis
Fig.6  Physical map of star point test system 7
Fig.7 Star point test results
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Fig.8 Schematic diagram of resolution board test system
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Fig.9 Physical map of resolution board test system 5
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Fig. 10  Results of resolution board test
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