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Table 1 The technical parameters of the telescope and detector in the simulation

Parameter Value

Focal length 1900 cm

Diameter of primary mirror 240 cm

Size of CCD array 2200x2048
CCD field of view 10x10 arcmin®
Angular extent 0.286 arcsec/pixel
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Fig.1 The motion model of the center direction and the field of view in the simulation
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Fig.2 Original geometric distortion in the plane
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Fig.3 The dispersion of positions under the celestial coordinate of all the stars in the dense star field.
The left and right panels indicate the dispersions before and after geometric distortion correction,

respectively.
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Fig.4 The left panel shows the geometric distortion outputted by the simulation, and the right panel

shows the difference between the output and input geometric distortions.
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Fig.5 The correlations between the coordinates (z, y) of the plane and the difference of geometric

distortion. The left panel and right panel represent x direction and y direction, respectively.

L5 SERR AR LE, 07 5 AU AAE T FATA D EJd A 1K) LA 1 AR iy HL O % B2
BT R ISR R, D, BATas LA £ h S5 2R KPP A 38 P o o LA
JUART 3L i SO RAAL B 5 BRI RARAL B SEBL. AEIER 00N, O T LRI R 75
AT Py D A b B PR AR AR AR (1) B R 222800, A PR AT 5Bk 17 3R p O R s
OB R B 22 AR R BENLIR 2. RIS, 8k G A o A AN ST A7 TR P AR bR e 2, 3
ATIE L A L3 07 ORI (K Rt — 2P e s 2. R e i b e 7 SR 2 )
HRORAR LART L i 5IE o A S TSR B DA LT (1 SRR ROR . PR B 22 AE R 22
IR T MG E L6, A B AR 22 (oe Mo, ) 533 0 1.7 masAil1.6 mas.

14000
12000
10000
1. 8000
6000
4000

2000

5

-5

5 -5

0
AY/mas

0
AX/mas
K6 LI HSOE R RBRAR BRI ZE SE i 1]

Fig.6 The histogram of celestial coordinate residuals after correcting geometric distortion
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Fig. 7 The correlation between the accuracy of geometric distortion and the star number in one stellar
field
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Fig.8 The correlation between the accuracy of geometric distortion and the dithering number
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Fig.9 The correlation between the number of reference stars and the standard error of position
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Simulation on Measurement Method of Geometric
Distortion of Telescopes

LI Fan'?  REN Shu-lin'

(1 Purple Mountain Observatory, Chinese Academy of Sciences, Nanjing 210008)
(2 University of Chinese Academy of Sciences, Beijing 100049)

AsstracT Measuring the geometric distortion is conducive to improve the astrometric
accuracy of telescopes, which is meaningful for many disciplines of astronomy, such as
stellar clusters, natural satellites, asteroids, comets, and the other celestial bodies in the
solar system. For this reason, researchers have developed an iterative self-calibration
method to measure the geometric distortion of telescopes by observing a dense star
field in the dithering mode, and have achieved many good results. However, the pre-
vious work did not constrain the density of star field or the dithering number in the
observing mode, but chose relative good conditions to observe, which took up much
observing time. In order to explore the validity of self-calibration method, and opti-
mize its observing conditions, it is necessary to carry out the corresponding simulation.
Firstly, we introduce the self-calibration method in detail in the present work. By the
simulation method, the effectiveness of self-calibration method to give the geometric
distortion is proved, and the observing conditions, such as the density of star field and
dithering number, are optimized to give the geometric distortion with a high accuracy.
Considering the practical application for correcting the geometric distortion, we also
analyze the relation between the number of reference stars in the field of view and the
astrometric accuracy by virtue of the simulation method.
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