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Free and Forced Librations of Two-Layer Structure of the Moon
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Abstract: Based on the lunar physical parameters in ephemeris DE430/1.E430 of JPL/NASA, we estimated the
moments of inertia of the Moon. Using these values of moment of inertia, the frequencies and periods of lunar free
librations in different modes have been calculated by solving the rotational differential equations of rigid Moon. We
compared the results and discussed the analytic results of lunar librations. Meanwhile, we also estimated the forced

librations by means of the amplitude of longitudinal part. For the further research, more analytic methods should be

mixed into numerical results, and the interactions between two layers would be next objective.
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Table 1 Values of basic parameters
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Table 2 Frequencies and periods of free librations for rigid Moon
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Table 3 Moment of inertia and dynamical ellipticity for different lunar layer models
) A ¥ A ¥ .
2 Wil A 7 5 o o v
it Wik (R 3 B CIEZh A2 3 8D A
A 0.392 894 28 2.75131883X 10! 2.751 002 24 X101 1
B 0.392 983 81 2.75131883X10°1* 2.75162912x10°1 1
C 0.393 142 26 2.75199582X10* 2.75199582x10* 1
(C—B)/A 4.032 897 X104 2.460 605X10"* 1.332 956 X104 1
(C—A)/B 6.310213X10* 2.460 605X10"* 3.610863X10* 1
(B—A)/C 2.277317X10 ¢ 0.0 2.277907 X104 1
x4 TEAKEMEENEBRXENMELRFH
Table 4 Frequencies and periods of lunar librations for different lunar layer models
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