H2l s WM e R AR Vol.21 No. 1
201341 A Optics and Precision Engineering Jan. 2013

XEHS 1004-924X(2013)01-0046-07

REE==ENERFERTH

f%i%l.z’% m\96 ?/Hiil_l_jl
(LL3FERZR 2ERELFRENRFAR YERERAARLS S AFEALH T, X4 4B 230031;
2. ¥ ERFRAF, L E 100039)

WM T — G H T S e R S SRR S A AR G R & (DTL-D ik 45 HoA 4 RS H 5 45 5 Jr o)l it
PRI K, PS8 AL 400~1 000 nm P Be B4R BE I i . 52 F DTL-1 R A 45 M R B FEAm Ui W T % I fig
T A AT T %8 5 1 T AN AR R4S T R B R AR AR . XHES AT T OG5 B A I R A B TR I AR e P A i S
B 5 98 O [] Hb X ) K 2 4 20 3 S8 0 80 d 5 MODTRANS BUg i ST T X e br . SR £ . DTL—1 e ik
P X5 R 58 BE 7R (B Dy 36. 496 W/m® « st Uy ARIR 2y 0. 463 W/m® « sr, 5 MODTRAN P52 40 25 5 Lo 5 HOAR X 132 25
FE 2095 LA P RE RS 6 2 BHOE 'ﬁ%l‘T FHXTI&:%‘E? I T RTORS B A R
X B WREEERFRERSBIZANZ ;N SMNE 8B4 EAF
hE 4535 P415. 34 B‘Cﬁ}(*ﬂﬂ,\ﬁ%:A doi: 10. 3788/OPE. 20132101. 0046

Development of measuring instrument for sky background brightness
XU Wen-qing"?, ZHAN Jie* , XU Qing-shan

(1. Key Laboratory of Atmospheric Composition and Optical Radiation, Anhui Institute of
Optics and Fine Mechanics, Chinese Academy of Sciences,Hefei 230031,China;
2. University of Chinese Academy of Sciences, Beijing 100039 ,China)

% Corresponding author, E-mail ;jzhan@aiofm. ac. cn

Abstract: An atmospheric radiation measuring instrument (DTL-1) was developed to research the sky
brightness radiance in real time, which could measure the integral radiance at wavelength of 400 to
1 000 nm in two working modes of all-sky scanning and given direction sounding. The design scheme
was introduced in detail by the functional-block diagrams of system structure and the flowchart of sig-
nal acquisition about DTL-1 and the main technical parameters of instrument were also presented.
Then, the absolute integral radiance of the DTL-1 was calibrated in the spectral range of 400 to 1 000
nm by using a wide wave range absolute calibration method, and measuring stability under a constant
brightness was tested. At last, the results measured by DTL-1 for practical data from different re-
gions were compared to simulation of MODTRANS. The results show that the average radiance of
work stable test and the root-mean-square error are 36,496 W/m? « sr,and 0.463 W/m®* ¢ sr, respec-
tively, and the variance between measurements of DTL-1 and simulations of MODTRAN is under

20%. It demonstrates that DTL-1 can satisfy the requirement of scientific research and actual application.
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Fig. 1 Schematic diagram of structure about DTL-1
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Fig. 2 Schematic diagram of optics about DTL-1
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Fig. 3 Schematic diagram of signal acquisition a-
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