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Abstract: The origin of the moon is an important long-term controversial scientific question. The giant impact theory was
proposed in 1974. Since then it has gradually become the most popular theory among various theories of the Moon forma—
tion because it can more reasonably explain a series of observed facts and acquired data for the system between the earth
and the moon than other theories. Since the establishment of the first standard model( Canonical) for simulating the giant
impact in 2001 a series of new numerical models and theories have been continuously proposed. This paper has compre—
hensively reviewed the progress and research status of the giant impact theory since its establishment has introduced some
currently popular numerical models and their disadvantages the development status of some related theories and some
new viewpoints on some basic features of the earth-moon system proposed in recent years. However these new numerical
models and theories have their own respective doubtful points thus they have not significantly influenced on the standard
numerical model. The problem of the moon formation is far from resolved as much more detection and experimental data
need to be acquired in order to furtherly discuss constraint conditions and process mechanisms of the numerical model.
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Fig.1 A sketch of the canonical impact model
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( Pre-
impact rotation) o
Canup
20% L ~ 1.1L,,

(Ls Ly &)
4

- (Planet-disc equili-
bration) (Evection resonance) o
4.1 - ( Planet-disc equilibration)

Stevenson (2007)

- Pahlevan

679

ek \\

it X ¥

R [T

it VX R

MR e

B #H

5 Planet-disc equilibration
Fig.5 A sketch of the planet-disc equilibration theory

100~ 1000
(Pahlevan and Stevenson 2007) .

120

o

Melosh (Melosh et al. 2013)

4.6

TiO,
(Zhang et al. 2012) Pahlevan
3000 K TiO,
100
TiO,

Stevenson



680

- 2016
Lock  (2016)

HSSL(hot spin stability limit)
)

% 7 % IR

6 Planet-disc equilibration

Fig.6 A sketch of the new planet-disc equilibration theory

4.2 ( Evection resonance)

2

Stewart(2012)

Ly o Cuk

o

éuk Stewart (2012)
Touma  Wisdom(1994)

4.6R, (R, ). Guk  Stewart(2012)
2L,y
6. 8R,
- 90°
o ¢uk  Stewart(2012)
7
o 2.5h Q=100
Q )
6. 8R, (
9000 ) SR, (
68000 )o
( 7a)
( 7b)
5R; o
2.5h 6h( 7c)
+180° ( 7d). éuk  Stewart
(2012) h 0

') .



2017 36(4)

681

6.5F (c)
22 £ 5.5
N B
] m
= #® 351
=
2.5
1 ] I 1 1

L d

0.6 (b) 200 @
,; S~
= 04f <
4 i
= €
R

&
0 1 ] ! ) AR
0 20 40 60 80 100 0 20
t/kyr
éuk and Stewart(2012)
7 Evection resonance

60

40
t/kyr

Fig.7 The influence of evection resonance on the earth and the moon system in the fast-spinning earth impact model
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