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Research on telescope pointing error correction
of SLR in the daytime
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Abstract: For SLR in the daytime,the time-varying characteristics of pointing error are large because of the influence
of the solar irradiation and the temperature change, which will affect the pointing accuracy of tracking satellites. For
the sky region where the satellites pass through in the daytime , the local pointing error correction method based on star
monitor in the daylight is proposed to reduce the effect of atmosphere temperature variation and realize high accurate
telescope pointing. Based on the SLR system with 60 c¢m aperture at Shanghai Astronomical Observatory, the ability of
monitoring stars with the brightness brighter than the magnitudes of three has been achieved by using the short-wave
cut-off filter in front of the camera. The 6 or 7 stars in the above mentioned sky region are selected to observe,and the
local pointing error correction model is set up. The measuring results show that the pointing errors along the trajectory
of satellite pass can meet the requirement of daylight tracking and telescope pointing. This method has certain practical
value for daylight SLR,especially for high-orbit satellites and it can also be applied to the other telescope systems for
daylight observation.
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Fig. 1 Comparison of spectral curve for stars and atmosphere light
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Tab. 1 Main parameters of LucaS EMCCD

Active Pixels( VGA) 658 x 496
Pixel Size( W x H; pm) 10 x 10
Image Area( mm) 6.58 x4.96

Active Area pixel well depth(e ™ ,typical) 26000

Gain Register pixel well depth(e ™ ,typical) | 100000

Quantum Efficiency

20% @ 800 nm

Max Readout Rate( MHz)

13.5

Frame Rate({/s)

37.2

Read noise(e ™)

<1 to 15@13.5 MHz
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Tab. 2 Transmittance of different filters for

atmosphere light and M stars

iH #EiF% 0.6 um BRI 0.7 um
Haok 0.51 0.33
M £ 0.9 0.76
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Tab. 3 The value of each parameter in formula(6)

SNR 6
a 0.251 m* (4T EHTH4% 60 em, BIHE H4% 20 om)
q 0.2
T 0.6
t 0.002 s
a 0.6"
n 15
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Fig. 2 60 cm SLR telescope system and the

optical structure of receiving terminal

400 450 500 550 600 650 700 750 800 850 900 950 1000
Pk /nm
350-680nm@T<1%  705-1100nm@T>90%  cwl: 700+ 2nm@T=50%

3 700nm #HEEIEE OGS

Fig. 3 Spectrum chart of 700nm short-wave cut-off filter
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Fig. 4 distribution of — 1 to 3 rd magnitude star

and the image taken by CCD in the daytime
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Fig. 5 telescope pointing error correction

based on satellite passing region
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Fig. 6 Error distribution of telescope regional pointing

model based on 7 stars( external evaluation)
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