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Optical Measurement of @750 mm Telescope System
MING Ming, YANG Fei, WANG Fu-guo, LV Tian-yu

Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun
130033, China

Abstract:

For detecting space debris in the high orbit, a telescope with wide field of view (4° ), large relative
aperture (1 : 1.32) and broad wavelength (500 nm to 800 nm) is obtained. The telescope, whose clear
aperture is @750 mm, consists of primary mirror and refractive corrector group. The surface type of
primary mirror is parabolic, and the refractive corrector group includes one ellipsoid lens and three
spherical lenses. The advanced methods of optical elements measurement and whole system are
introduced respectively. Firstly, the figure error of spherical lens is measured using template method. A
compensation test method of null lens is used to test the hyperbolic primary mirror and ellipsoid
corrector lens. Next, when the corrector lens group is aligned, the whole corrector lens group is tested
making use of a new spherical mirror method. And at last, it is adopted to measure the optical telescope
with collimator test in the room and with nature star observation outdoors. All of the measurement
results are satisfying the requirement of design. The figure errors of spherical lenses are less than 0.1
fringe in the first step, the figure errors of primary mirror and ellipsoid lens are less than A/30 (RMS),
and the wavefront error at the third step is less than A/30 (RMS). After measuring the whole telescope
optical system in the room, the 80% encircled energy is within 2 pixels, at the side of that, when
observing the stars outdoors, the 80% encircled energy is also within 2 pixels in the whole field of view,
4° diagonal.
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