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Optical design of infrared diffractive telescope
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(1. State Key Laboratory of Transient Optics and Photonics,

’

Xi’ an Institute of Optics and Precision Mechanics, Chinese Academy of Sciences, Xi’an 710119, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract; A design example of diffractive telescope is presented and the aperture of objective is 3 me-
ters. The operating wavelength of the system is 7.7 ~10.3 um and spectral bandwidth | AA/A | is
about 1/3. It is shown that the system approximately attains diffraction limit. We developed a small
scale diffractive telescope and its’ image quality was perfect.
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Fig.1 Diffractive space telescope of America
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Fig.2 Images taken from the first large diffractive telescope

CCD
@ Ichannel 10

 |channel 5
@) channel 1

=) [channel 0
%) |channel-1

Primary lens
* Ichannel-5

. ®channel-10
Eyepieces

K3 ST B s i
Fig.3 The sketch map of the compound diffractive telescope
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Table 1 Parameters of optical design

Wavelength range 7.7~10.3 pm
Focal length 6 m
F/number 2
Field 0.78°
Aperture 3m
System length ISm
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Fig.5 Optical-path of the optical system
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Fig.6 Eyepiece
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Fig.7 Spherical aberration curve
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Table 2 Parameters of optical design

Wavelength range 7.7~10.3 pm
Focal length 78 mm
F/number 0.975
Field 11°
Aperture 80 mm
System length 457.5 mm
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Fig. 17 The photo of the telescope
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