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Abstract: The Lunar interior structure is important for understanding the formation and evolution of the
Moon, because it is closely related to the processes of magma ocean condensation, density differentiation and ma-
terial convection. The Apollo missions established the first moonquakes observation network in the middle and low
latitudes on the near side of the Moon, which provides us with a lot of valuable observations to study the moon-
quakes and interior structure of the Moon. However, the lunar seismography in the Apollo era was greatly limited
on the sensitivity and some other aspects, which seriously affected the detection ability of the lunar interior struc-
ture. Up to now, no reliable internal reflection phase has been observed, which has led to a great academic debate
on the thickness of the lunar crust, the size of the lunar core and the state of deep physical properties. In this paper,
we review the Apollo instruments, data and applications, with special attention to the research progress in the interi-
or structure, the scattering and the attenuation of lunar seismic waves. Finally, we prospect the future research di-
rection of the lunar seismicity and present the basic conception of the first lunar seismometer from China.
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Fig. 1 Locations of the Apollo stations on the Moon (modified
from Nunn et al., 2020). Passive Seismic Experiments
(PSE) were based at Apollo 11, 12, 14, 15 and 16
(station 11 was only operational for 3 weeks). Active
Seismic Experiments (ASE) were based at Stations 14
and 16. A second active experiment, known as the Lunar
Seismic Profiling Experiment (LSPE) was based at
station 17. Station 17 also included the Lunar Surface
Gravimeter (LSG), which is a source of additional
passive seismic information
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Fig. 2 Overview of the operating periods of the Apollo seismic experiments and data availability (modified from Nunn et al., 2020).
Solid blue lines indicate mainly operational instruments (with just occasional outages and data loss). Dashed lines indicate
instruments which were mostly on standby but were occasionally turned on in their listening mode
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Fig.3 Examples of a deep moonquake, a meteoroid impact, a shallow moonquake and an artificial impact event (modified from
Nunn et al., 2020). The events were recorded at seismic station S12 on 3 components (MHZ, MH1 and MH2)
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PISL T T %) B R A, AR R ) ST H Bk
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PR IR S5 R T B A2 ATAT . Tanimoto %5 (2008)
TSR 2 17 5 T ERR 55 5%: (LSPE) %
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ANHE (29.53 K) WA, $& RS0 Bk
e DR A Y LBt H I IR N S U D S s R LR 7S
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( Sellers, 1992; Nakamura, 2005) ; Nimmo 2§

(2012) A EaR PRI S Al v] DR AR A4 4 R AR
RhRE 2R MR BUAR HBRIMER 2 2 A AR ME RS
(HE ISR, AERAT — A 424E 300~350 km
0 L /N R, i ELAR AT B8 2 308 2 Bl A4 04 il 1)

(Garcia et al., 2011; Weber et al., 2011) . [ify %' H
o A Bf 6T e 5 ) R ()3 R D dl ALl
DR TIX—W £ (Nakamura, 2005) .

3 H RPN I

WE, HEBIEAIN A — N RN 1k 0
HB WL BN, ARG 47— B I 0] FR 8 3 % 9
I FE (Latham et al., 1970; Toksdz et al., 1974) . iX
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Guertin et al., 2012) . H T~ 3X o Z4 1) O AE H
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BZEAR/N, AR 5 B S HC5 22 AR 1S L sk E )
K 10~100 1% (Lognonné et al., 2003) . KKlt, %
FUIRT ) RE EBURT IR H 3K P 08 5 R 000 T 1 P K
fiF, WAL R,

TR ARG, AMIC&TRTIRZ
WFoT, WIHYH L (Dainty et al., 1974). Bl j%
% HEAG 5 M1 (Dainty et al., 1974; Blanchette-
Guertin et al., 2012; Gillet et al., 2017), LL & ${H
B % (Blanchette-Guertin et al., 2015; ZZ 445
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etal, 2012; Khan et al., 2014) .

4 Rk

AR, T A b B AR AE H BRI h 45 2]
TIRZ N, EFEEKRE (Vinnik et al,, 2001).
W 75 H A 2% (Larose et al., 2005; Sens-Schonfelder
and Larose, 2010) . b 5% 2 3% 43 #1  ( Blanchette-
Guertin et al., 2012; Gillet et al., 2017). % T [% %1
BV & 771 (Weber et al., 2011; Garcia et al.,
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