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Experimental study of atmospheric dispersion

at Xinglong observatory
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Abstract: Atmospheric dispersion affects the observation quality of high-resolution imaging, photometry
and spectrometry. It obtained atmospheric dispersion of four bands including 360—-440 nm, 360-550 nm,
360-640 nm and 360-790 nm, according five zenith angles including 59.8°, 57.6°, 48.1°, 47.8° and
36.4°, with an 80 cm telescope at Xinglong Observatory. Four main sources of error were discussed in
detail, and the accuracy of the measurement was about 0.6”. Based on the zenith angle, the temperature,
the humidity and the atmospheric pressure during observation, the theoretical value of atmospheric
dispersion was calculated. The results of the calculation and measurement are consistent well with each
other. In addition, it discussed the influence factors of atmospheric dispersion and their effect on high

precision astronomical observation, and offered solutions for decreasing atmospheric dispersion for large
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telescope. The calculation and measured results show that: the observation method can achieve adequate

precise result; and the effect of atmospheric dispersion is obvious for high-accuracy astronomical

observation with large telescope, and corresponding auxiliary equipment is needed to decrease or correct

atmospheric dispersion for different observation.
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Fig.1 Original observational image (07:42:06,+40 26 43)
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Tab.1 Atmospheric dispersion measured results of different wavelengths
Region
ZA 360-440 nm/(") 360-550 nm/(") 360—-640 nm/(") 360~790 nm/(")

RA(h:m:s) DEC(°:":")

01:00:36 +09:56:49 59.8 °W 1.55(0.34) 2.26(0.56) 2.76(0.32) 3.35(0.41)

07:30:16 +06:01:11 57.6 °E 1.29(0.12) 1.83(0.35) 2.41(0.30) 2.87(0.20)

02:00:00 +17:04:00 48.1°W 1.06(0.11) 1.52(0.05) 2.01(0.04) 2.02(0.30)

04:00:20 +04:57:52 47.8°W 0.92(0.19) 1.35(0.20) 1.59(0.16) 2.17(0.23)

08:00:45 +14:53:35 36.4 °E 0.60(0.20) 0.94(0.11) 1.23(0.28) 1.51(0.41)

07:42:06 +40:26:43 2.4°W - - - 0.12(0.28)
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Tab.2 Comparison of the calculation and experiment results of atmospheric dispersion at different wavelengths

360—-440 nm/(") 360-550 nm/(")

360—-640 nm/(") 360-790 nm/(")

ZA
T 0] A T 0 A T o] A T o] A
59.8° 1.54 1.55 -0.01 2.62 2.26 0.36 3.11 2.76 0.35 3.58 3.35 0.23
57.6° 1.42 1.29 0.13 2.41 1.83 0.58 2.85 2.41 0.44 3.28 2.87 0.41
48.1° 1.00 1.06 -0.06 1.70 1.52 0.18 2.02 2.01 0.01 2.32 2.02 0.30
47.8° 0.99 0.92 0.08 1.68 1.35 0.33 2.00 1.59 0.41 2.30 2.17 0.13
36.4° 0.66 0.60 0.06 1.13 0.94 0.19 1.34 1.23 0.11 1.54 1.51 0.03
2.4° - - - - - - - - - 0.09 0.12 -0.03
R - = R R B B R B, B8 S TS ST S 22 10
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Tab.3 Calculation values of atmospheric dispersion

at Xinglong observatory and Lijiang

observatory
Observational band
ZA
0.4-0.7 pm 0.7-0.9 pm 0.9-1.7 pm
XL LJ XL LJ XL LJ

10° 0.26" 0.20" 0.05" 0.04" 0.05" 0.04"

20° 0.55" 0.41" 0.10" 0.07" 0.11" 0.08"

30° 0.87" 0.64" 0.16" 0.12" 0.17" 0.13"

40° 1.26" 0.94” 0.23" 0.17" 0.25" 0.19"

50° 1.79" 1.33" 0.33" 0.24" 0.35" 0.26"

60° 2.60" 1.93" 0.47" 0.35" 0.52" 0.38"

70° 4.12" 3.07" 0.75" 0.56" 0.82" 0.61"

80° 8.51" 6.33" 1.55" 1.16" 1.69" 1.26"

428 LR 93 100 Pa, IFYLE 3 69 300 Pa, i JE—20 T
4.1 RSBENESPERKHFIT

M BRIS TG R AT LA 0 H bR i KI5
FRORT 33°F0 48°mf , HRAOH{AE KT 1.8m
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SO SN R 2 LARS VL, U 4 m BRI B 1], 2 0L
W H AR R TR T 16040 2708, H RS A BUE 43
K FIZBILBEAE 0.9 wm A1 1.7 wm (AT SRR .

PR TE 2 m 9% R R A% B 5 A7 v o0 B 0 AR
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SR 111 A B G 5 0 A R R R IR (R4
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Tab.4 Diffraction limit of different aperture

telescope
Diffraction limit/(")
Aperture
0.7-0.9 pm 0.9-1.7 pm
1m 0.23 0.43
1.8m 0.13 0.24
4m 0.06 0.11

T+ B B AT S A B LU 30 K Y B A £
4.2 KRS EHXEH At S E XA R

KAEEC 5 RIERTUE HAs i B GRPK, R
L ER N RN S A T ey S
Wil AR B0 M8 LU R e RLAS BE . 7R AR T RS itk
TEASCER I R IO | 5 AT LI ) 43 i
FHAS TR0 J7 i AT AT

FER LA MDE AT B, FLAR /N2y
IR R 2, PR BRI AN [ R oL i 4R
FH A 38 B LA B R B LA . FEE AT S ok B
6 Ak BB, — f A TT AT PR 4 (Point Spread
Function , PSF)#A TG, ZEFEA T UL H brE A I, K
AH AN [R] 0 €8, R s [ B A7 8 2 BUE 7
KERE R, A 2l KA ALYy ok 4 i B AR
PERGEE o DG O8I v 38 it A e DG AR R AR H
B, BT RACEHY 52 M0, UL s Bl 4% 7 1) 7 22— L
i ) KT, PRIk KA ARGt BEHE A B 4E ; (1 DG
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