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Lunar long-wave infrared radiation characteristics based on space-
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Abstract: The moon is an ideal on-orbit radiation calibration source. In order to improve the measurement
accuracy of long-wave infrared radiation for satellites and other on-orbit aircrafts, the characteristics of lunar
long-wave infrared radiation are studied in this paper. The law of lunar long-wave infrared radiation is ex-
plored taking the moon as a point target or disk target, and the calibration accuracy is calculated based on the
measured space-based data by analyzing the types of lunar radiation sources and radiation detection mechan-
ism, and by establishing a radiation detection model. First, the lunar radiation is studied from two aspects of

lunar self radiation and reflected solar radiation. The lunar surface temperature is fitted accurately, the lunar
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infrared radiation model is established, and the mathematical relationship is simulated between the radiation
measurement results of space-based satellites and the lunar phase angles. Second, the key parameters of con-
version between gray-scale and irradiation images are obtained through calibrating the radiation of satellite
infrared loads in the ground. The lunar long-wave infrared radiation measurement model is then established.
Finally, the reflectance and emissivity of the lunar surface are calculated based on the measured data taken by
the “Jilin-1" satellite on the moon. The experimental results show that the long-wave infrared radiation char-
acteristics of the lunar surface obtained by the proposed menthod are accurate and robust. Moreover, there are
nearly 7.18% and 5.71% of the fitting errors in the obtained data compared with Apollo 12070 laboratory

measurement results and diviner measured data, respectively.
Key words: moon; long-wave infrared radiation; space based quantitative measured data; radiation character-

istics
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Fig. 1 Simulation results of the temperatures on the (a) sunny and (b) shady sides of the lunar surface
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Fig. 2 Radiometric gray-scale calibration results of camera
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Tab.1 Main parameters of the long-wave infrared camera of “Jilin-1" satellite
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Tab. 2 Information parameters of Moon captured by the “Jilin-1" satellite

W S AL 1 (°) SR [E] (b s i) H-H BE & (km) LA R B (km)
1 572 20204E4 /8 H 7:43:23 150155484.4 350339.7
2 827 20204319 F 6:39:14 148890326.3 351319.3
3 931 202043110 H 14:28:26 148927699.1 350427.7
4 12.38 2020447 H 7:54:26 150106 457.9 3502315
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Tab.3 Measured inversion results of the long-wave ra-

diance from the “Jilin-1" satellite

WF WA FA/(C) KL AR S5 IR S S T 45 2R (W -s72)

1 5.72 0.00493332
2 8.27 0.004923 00
3 9.31 0.004879 56
4 12.38 0.00470402
5 18.04 0.00449120
6 21.36 0.00441650
7 22.75 0.004386 59
8 24.35 0.004 18648
9 31.79 0.00387823
10 35.91 0.003719 54
11 38.34 0.003 50546
12 45.33 0.00317342
13 52.86 0.00273809
14 58.38 0.00493332
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