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Full-time measurement system for atmospheric coherence
length based on EMCCD camera

ZHANG Lei"” , TONG Shou-feng'*,ZHAO Xin’

(1. School of Opto-Electronic Engineering, Changchun University of Science and Technology , Changchun 130022, China;
2. Key Laboratory of Fundamental Science for National Defense of Aero and Ground Laser Communication Technology,
Changchun University of Science and Technology , Changchun 130022, China;

3. School of Electronics Engineering, Changchun University of Science and Technology , Changchun 130022, China)

Abstract : According to the principle of differential image motion, the full-time measuring system of atmospheric coher-
ence length based on EMCCD camera was developed for observing stars. By analyzing the spectral distribution of sky
background and the spectral response characteristics of EMCCD , spectral filter with central wavelength of 700nm was
selected to suppress the incidence of sky background light. The main noise of measuring system is introduced,and the
calculated limiting star magnitude is 7. 35 in daytime. Stargazing experiments for some different magnitude stars in the
Ursa Minor are carried out in the field. The results show that the measurement system has a good detection capability
for star with magnitude 3 in daytime. By continuous measurements of atmospheric coherence length in all-day time, at-
mospheric turbulence intensity change curve of the whole layer in Changchun was obtained.
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Fig. 1 Transmissive optical system
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Fig. 2 Full-time measurement system of atmospheric coherence length
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Fig. 3 Star image detect in daylight
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Fig. 4 Result of star image pretreatment
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Fig. 5 The whole layer atmosphere coherence length vs time
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