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Dielectric Constant of Lunar Soil Derived from Chang’E-2
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Abstract; Dielectric constant of lunar soil is the basis of lunar microwave remote sensing detection and it is an indispensable
parameter for information extraction of lunar regolith layer thickness and composition. With the aim to simulate dielectric
constant for the whole moon, the correction of time angle on brightness temperature data captured by microwave radiometer on
board of Chang'E-2 is carried out in the paper and the distribution map of the whole lunar surface microwave brightness temper-
ature under the same time angle with various lunar terrains is obtained, soil compositions and latitudes is obtained. By applying
the radiative transfer model to the corrected microwave temperature brightness, the distribution of dielectric constants for
3 GHz channel in the whole moon is obtained. The real part of dielectric constant in the lunar mare region is higher than that in
highland and this value is low in polar region. The imaginary part in lunar mare and Aitken basin are relatively higher. The die-
lectric constant data have been calibrated in the experiment to obtain dielectric constant temperature at 22 C. To compare the
electric constant of real lunar soil samplings under normal temperature on Earth with inversed results, the results show as fol-
lows: the relative error of the real part of dielectric constant is less than 11%; the relative error of the imaginary part of dielec-
tric constant is higher, but the maximum difference is below 0. 02. So it is feasible to derive the dielectric constant inversion in
the manner of utilizing brightness temperature data of microwave radiometer on board of Chang E-2.
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Fig. 1 Lunar bright temperature image at Midday at 3 GHz
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Fig. 3 Inversion of real part of dielectric constant of the

lunar for 3 GHz channel
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Fig. 4 Inversion of imaginary part of dielectric constant of

the lunar for 3 GHz channel
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Table 1 Comparison between the experimental results from real lunar soil and MRM inversion results
FHEFLIRE MRM [z #4553 AR (20) ZH)
E' 5” 8, 5” 5, 5”
Apollo 11 2.530 0.042 8 2.47 0. 056 0 2.55 —30. 84
Apollo 12 2. 280 0.0315 2.45 0.033 6 —7.38 —6. 80
Apollo 14 2. 620 0.0220 2. 40 0.0347 8. 22 —o7.73
Apollo 15 2.375 0.0196 2.48 0.018 5 —4. 30 5.61
Apollo 16 2. 440 0. 007 6 2.18 0.0137 10. 65 —80. 26
Apollo 17 2. 810 0.0158 2. 94 0.0231 —4.62 —46. 20
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