%48 A% 12 1 b Gk A2 2019 4% 12 A
Vol.48 No.12 Infrared and Laser Engineering Dec.2019

ETHEHEAN MERXSELIRINWMIRES N

FRAUE 2 ERR L A LI AT HEE L A i R REE S, B A

(1. PEHFREZHRLE AXLAEEEBEE, =8 LW 650216;
2. PEMFRERRKLE FAST iééﬁozi%‘#"c,)%m F ¥ 5583005
3. 2 RF mHAAELAERRELTRE, =48 LW 650500;

4. = b Ty B E R A R 5] ,‘Erij 2 650217 ;
5. @EITRKRE WEFR, Md A5 453007)

W OE. KRR B A M I (4.605~4.755 wm) 2L S 58 40 B A Yo 3 T R UL 55 | L A os WL Ak e e

RN A KR A AT F M 2, L RBFMEFRESH., B, ATEREIHFLERF

Rt A2 AR B AR S FHRAEIERRMANKZARGEEANSE S RE XM A

TR A st iT AN, A8 ERAX A MR FHRAETE, EREAN, =ik
i F 4y e ACF AL ) A 0.805.0.758.0.650, % iE & R B J8) 69 A2 4K 5 A 4 0.081.0.250.0.073, & i

PG T ZM k&L E R 5. ) MODTRAN R4 #E 4069 F ¥ & it £ 5 %) 4 0.851.0.805.0.615, 5 %

M 2E R IR E MR R ZGEHM KR FHREMD T R REERT 10%, XPRAET

— R IR AR, FR R R AET R Tk,

XEWR: KAZELE; XKABRHMNE; i FR; RESN

B4 %S, P414.5; TH751; P422 XEAFRER: A DOI: 10.3783/IRLA201948.1203006

Measurement and error analysis of the atmospheric transmissivity

in M’ band based on radiative transfer

Chen Shuangyuan'?, Wang Feixiang®, Xu Fangyu", Guo Jie*, Xiao Jianguo®, Jia Yuchao', Xu Zhi',
Zhao Zhijun®, Wang Yuanfangzhou'?

(1. Astronomical Opto-electronic Laboratory, Yunnan Astronomical Observatories, Chinese Academy of Sciences, Kunming 650216, China;
2. Operation and Development Center of FAST Engineering, National Astronomical Observatories,
Chinese Academy of Sciences, Pingtang 558300, China;
3. Yunnan Key Laboratory of Optic-electronic Information Technology, Yunnan Normal University, Kunming 650500, China;
4. Yunnan KIRO-CH Photonics Co. Ltd, Kunming 650217, China;
5. School of Physics, Henan Normal University, Xinxiang 453007, China)

Abstract: The atmospheric infrared radiance was measured at Ali, Delingha and Huairou observing station
using a self-made measurement system in the infrared M’ (4.605 —4.755 wm) band. Based on the
blackbody calibration and the radiative transfer equation, a simplified relation between the effective output

value, the average zenith atmospheric transmissivity and the zenith angles can be obtained. Atmospheric
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infrared radiation of different zenith angles at three Astronomical Station were measured and scanned, and

the above formula was used to fit the average atmospheric transmissivity of the M’ band. The

measurement results show that the weighted average values of the atmospheric transmissivity in the three

places are 0.805, 0.758 and 0.650 respectively, with the fluctuations of 0.081, 0.250, and 0.073

respectively. The average transmissivity simulated by MODTRAN software was respectively 0.851, 0.805,

0.615, which was close to the results from the measurement. The error analysis shows that the

propagation error decreases with the increasing effective output value. The theoretical error of indirect

measurement method was analyzed to be less than 10% . This paper provided a on-site and real-time

measuring method of the atmospheric infrared transmissivity independent of meteorological data.
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Fig.1 Variance of instrument effective readings with zenith angle
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Fig.2 Error bar charts of average transmissivity of three

astronomical observation stations
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