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Table 1 The performance parameters of wide-field survey telescopes

Telescope® Diameter/m FoV area®/ deg? Focal ratio Wavelength/nm Purpose
LSST 8.4 9.62 1.23 320-1080 imaging
LAMOST 4.0 19.6 5.0 340-1040 spectrum
BigBOSS 3.79 7.0 3.22 360-980 spectrum
SDSS 2.5 7.0 5.0 340-1028 imaging&spectrum
Pan-STARRS 1.8 7.0 4.44 420-1050 imaging
ZTF 1.32 47.0 2.32 340-1040 imaging
CNEOST 1.0 14.3 1.8 486-1040 imaging
ATLAS 0.5 43.0 2.0 420-820 imaging

& LSST: Large Synoptic Survey Telescope; LAMOST: Large Sky Area Multi-Object Fiber
Spectroscopic Telescope; BigBOSS: The Big Baryon Oscillation Spectroscopic Survey;
SDSS: Sloan Digital Sky Survey; Pan-STARRS: Panoramic Survey Telescope and Rapid
Response System; ZTF: Zwicky Transient Facility; CNEOST: China Near Earth Object
Survey Telescope; ATLAS: Asteroid Terrestrial-impact Last Alert System.

" FoV: Field of View.
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Fig.2 The images of different FoV areas of the 4k CCD
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Fig.3 The images of different FoV areas of the 10k CCD
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Fig.4 The spot diagram and geometric encircled energy of the new field lens design
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Fig.5 The field corrector of the 5 m Hale and 10 m Keck telescopes’ primary focus
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Fig.6 The optical layout of the correctors A and B, and the mechanical sketch of the corrector A
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Table 2 Size parameters of the lens of two field correctors

Field corrector Glass  Diameter/mm  Thickness/mm Diameter/Thickness

first lens SILICA 325 14 23.2
second lens K10 312 8.0 39.0
first lens QK1 235 14 16.8
second lens K9 215 8.0 26.9
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Fig.7 The two top panels show the spot diagram and geometric encircled energy of the corrector A,

while the two bottom panels show the spot diagram and geometric encircled energy of the corrector B.
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Table 3 The geometric encircled energy of the four optical design

Optical design 50%  80% = 100%
Original design (FoV 3.14°) 0.96” 2.06” 6.42"
10k CCD (FoV 4.28°) 1.60” 2.75" 10.2”

10k CCD + Field corrector A (FoV 4.28°) 0.80” 2.06” 8.70”
10k CCD + Field corrector B (FoV 4.28°)  0.69” 2.0”  9.17"
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Fig.8 The two top panels show the spot diagram and geometric encircled energy of the field corrector for

6°, while the bottom panel shows the optical layout for the field corrector for 6°.
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Correction of Off-axis Aberration of the China Near
Earth Object Survey Telescope with 10k CCD
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(1 Purple Mountain Observatory, Chinese Academy of Sciences, Nanjing 210033)
(2 Key Laboratory of Planetary Sciences, Chinese Academy of Sciences, Nanjing 210033)
(8 Key Laboratory of Infrared System Detection and Imaging Technology, Chinese Academy of
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(4 Center for Excellence in Comparative Planetology, Chinese Academy of Sciences, Hefei 230026)
(5 Laboratory of Telescope Technology, Purple Mountain Observatory, Chinese Academy of Sciences,
Nanging 210033)

(6 School of Astronomy and Space Science, University of Science and Technology of China,
Hefei 230026)

Asstract The SI600S (4kx4k) CCD of CNEOST (China Near Earth Object Survey
Telescope) now has been upgraded to STA1600LN (10kx10k), with the image region
size that becomes larger, and the observation field of view (FoV) of telescope that
enlarges from 4 to 9 deg®. And correspondingly, the diameter of the original available
FoV is expanded, from 3.14° to 4.28°, which is improved by 36% compared with the
original design. Moreover, the thickness of the field lens increases by 8.75 mm. These
two factors lead to the result that the off-axis aberration increases and image quality
becomes worse. In order to solve this problem, based on the original optical design
parameter of the telescope, we try to improve the image quality with the ZEMAX
optical design software. The method is to design an additional field corrector to correct
the off-axis aberration. The corrector is composed of two lenses with all spherical
surfaces, and placed in front of the existing field lens. Furthermore, we put forward a
new optical design which expands the available FoV from 14.38 to 28.27 deg”.

Key words wide-field survey telescope, CCD, field lens, off-axis aberration, schmidt
corrector, higher order aberrations, field corrector

52-10



