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A discussion about how the deep moonquakes are triggered
by tidal stress

ZHANG Bei, ZHANG Huai, SHI Yaolin
( College of Earth Science, University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract Most moonquakes recorded are deep moonquakes that occur at depths of 700-1 200 km, and
have a period of about 27 days. We use parallel finite element method and a model with million grids to
simulate the tidal stress field and displacement field of the moon numerically. The results show that the
maximum shear stress varies with depth. If the moon has a liquid core with a radius of about 700 km or if
the moon has a smaller core but the materials at the bottom of lunar mantle are partially molten, the
depth of the maximum shear stress will coincide with the depth of the deep moonquakes. The proposition
that the moon has a core is lack of sound seismological evidence. Our calculation provides another
approach and our result inclines to the suggestion that the moon has a liquid core.
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Fig.3 Profile of our working mesh
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Table 1  Material parameters in model 1
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S :
R/km Pa v (kg/m?)
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=AM 1200 ~ 1700 0.15el3 0.26 3365
H#% 1700 ~ 1738 0.69ell 0.33 2 900

Kl 4(a) 8 4(b) &5 % PR 51k H Bk 3k
T 7 B i B A 2R ol T R B R L T R
KRARZ | A BRAZ 3 0947 6 I L Bk 52 21 /9 1
FHEE R, X AE A R A4 o] LA R, R 3R
T 347 A 5 1R B9 62 #2930 em.

u/m
0.5227
0.406 66

u/m
0.260 8
0.202 77

0.290 61 0.144 73
0.174 57 0.086 7
0.058 522 0.028 667
—0.057 52 —0.029 367
—.17357 —0.087 4

, 028961 —0.145 43
—0.405 66 —0.203 47

L" —0.5217 I—" —0.2615

(b) AEBLET7 BB

u/m

0.5153
0.400 72
0.286 14
0.343 67 0.171 57
0.114 89 0.056 989
—0.11389 —0.057 589

() BT AL

u/m

1.03
0.80122
0.57244

—0.34267 —0.17217

—0.571 44 —0.286 74

: —0.80022] —0.401 32
L. 1029 —05159

(c) BELEITT AL % (d) HBEB2E0) 75 AL B

o FRE 2 J7 0 288 5y 7 1] AL B AT R
B4 BHYERTRAKBMULEIG
Fig.4 Tidal displacement on the Moon
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Fig. 5 Profiles of the maximal shear stresses
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Table 2 Material parameters in model 2

J2H 242 /km MR E/Pa AR v % p/(kg/m?)

1 0.666 666K +02 2.384 900K + 11 0.2554  0.430 000E +04
2 0.138000E +03 2.384900E +11  0.2554  0.430 000E +04
3 0.296915E +03  2.384900E +11 0.2554  0.430 000E +04
4 0.400 000E +03 0.010000E +11 ~ 0.4999  0.344 000E +04
5 0.435272E +03  0.010 000E + 11 0.4999  0.344 000E +04
6 0.515421E +03 0.010 000E + 11 0.4999  0.344 000E +04
7 0.515421E +03 0.010 000E + 11 0.4999  0.344 000E +04
8 0.560871E +13 0.010000E +11  0.4999  0.344 000E +04
9 0.638002E +03 0.010 000E +11 0.4999  0.344 000E + 04
10 0.664 141E +03  0.026200E +11  0.4978  0.350 000E + 04
11 0.722705E +03  0.61 900E +11 0.4947  0.350 000E + 04
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Table 3 Moon structure in model 2
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