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Lucky imaging system on the 50 cm telescope

at Xinglong observatory

Xiang E'?, Lu Xiaomeng', Jiang Xiaojun'

(1. Key Laboratory of Optical Astronomy, National Astronomical Observatories, Chinese Academy of Sciences,

Beijing 100012, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The spatial resolution of ground-based telescopes was greatly limited by the effects of
atmospheric turbulence. Lucky imaging can efficiently reduce the blurring effects of atmospheric
turbulence with low cost, uncomplicated instrument and easy actualizing solution. Lucky imaging system
is based on the 50cm telescope at Xinglong Observatory. It consists of filters, subsystem of barlow lens
which increases the focal length of telescope, subsystem of data acquisition and subsystem of data
reduction. The moon, globular clusters and close binary stars were observed in good seeing conditions, by
using the lucky imaging system. Sharp images of the lunar surface, and FWHM of 0.6” of stars which is
two times better than the diffraction of the 50cm telescope were obtained successfully. The experimental
results show that this system can greatly improve the spatial resolution of ground-based telescopes, and it
would play an important role in subsequent high resolution astronomical observations.
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Fig.1 Sketch of the system of lucky imaging
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Tab.1 Performance parameter of Andor DU-888

Performance parameter of Andor DU-888

Pixel size 1024x1 024,13 pmx13 pm
8.9 frame/s

1750:1;6884:1

Frame frequency

Dynamic range

Well depth 88 000e—; 730 000e—
EM gain* 1-300
Read noise <1/47e- @10 MHz
0.33 e—/pixel s
Dark
ar @x300 EM gain@—-85 C
Peak QE 97% @570 nm

*EM gain is electron multiplication gain of Electron Multiplying CCD.
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