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3.2 ��������	
(���#$%���)	�*
+�,-��
�.��/���
������� 01�,-2
3�4����5���#67$,-��8
�
��.
� (���#$%���9�
:�;�
�<�=>��?@AB�.�CDEF���!
NEAs�#67$���. Spacewatch#67
$19)G LINEAR#67$21)� HIGJK6#6
#67$�LF�� MN�(��A�O��P
Q6RSTUVWSPX$S#67$ (SDSS)20)�
Y��:�;��Z
�[\����(��#6
7$21)�28) (SMBAS: Subaru Main-Belt Asteroids

Survey) .D�� =>����
�]�.���
�(.(���#$%��G^_���`a��
����BB�
��! ��MBAs�#$%�
�������b�A#67$,-�c'�� �
d������e��8��� f� 1g! ��,-
����h'����ij��k6lPSmJn
oWn (YMS)42) ]pQm6Sq$TR (PLS)43)

#67$��r�s8.(���#$%���t
 ����! !uNv km�
s8�(����
wxyz� IRAS ��
"#{�,-Ac'

�44)� �.
|}�!u�~�������!
Spacewatch��!uNv km�N km�MBAs�
#$%���	�����! SDSS��Nv km�
400 m �#$%���� e�� B��N$ m�
�(���(����%�F��
���.
�
��! ���� SDSS� 1 km =��MBAs�#
$%���s8����� �A����! 1�
�����T6V� 2001&��:�;����
SMBAS����'�LF��� �� 4 (a)�!
SMBAS��Z
�[\� 8.2 m ]��s�u�
���� !u 1 km =���(MBAs� 2,000�
�&���� !u 1 km�300 m �MBAs�#$%
�����������! SMBAS������
SDSS����s8��� 1 km =��(���
#$%���} �� (e����M&��
NEAs��#$%��]�!��r�(��.�
����!

NEAs#67$�)���*�
�+���

(���� �O����¡¢,�£-��)

¤������ fLINEAR, Spacewatch, NEAT,

LONEOS, Catalina Sky Survey, .�P¥6P
¦6n§RV6.Dg! NEAs��/�� ¨0��
�©��*����
�]]1ª�#$%�
MBAs����2«(e��]��! ¬s�
NEAs�A!u 10 km CD���
�� !
NEAs�¬­�#$%��� LINEAR#67$

� 1 ®$R7W¯(���#67$,-!

#67$ °±& �3&
�[\�u

(m)

²¢4�
fVp���
4�g

³�5´
(deg2)

����N
fMBAs=x
A��g

��e��
(���
s8e (km)

#$%��
µy�¶8�

YMS 1950�52 1958 0.25 Vp·14�16 14,400 1,550 30·D·300 3.4

PLS 1960 1970 1.25 Vp·20�21 216 ¸2,000 D¸5 2.8

Spacewatch 1992�95 1998 0.90 V·21 3,740 59,226 D¸5 2.8

SDSS 1998�2000 2001 2.5 r�·21.5 500 ¹13,000 0.4·D·40 2.3

SMBAS 0 2000 June 2001 8.2 V·¹24 0.2 27 0.4·D·5 2.0º0.3

SMBAS I 2001 Feb. 2003 8.2 R·24.4 3 1,111 0.1·D·5 2.2º0.03

SMBAS II 2001 Oct. 2005 8.2 R·24.5 4 1,838 0.08·D·8 2.3º0.02

� 6´�N���7l (b)(N(¸D)»D¹b)
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SMBAS�OP9Q��'�� RS 500 m�10 km

�TU'VW��X2�����,YZ�[\9
-]�����'<� MBAs� NEAs�
���

��^��_�� SMBAS�`a"bc-de�
f*��g�<26)�
&$h?�ij�k� Jewitt�9l�m�n

o&
�n��pqr���_���sE� L4

&$h?29)�� SMBAS9tQ��sE� L4, L5

&$h?uv��RS 2 km �'�
���
�27), 28)9=��"-;��� �	 4(c)
� &$h
?�
�����MBAsw NEAs�G���=
��"x-�+,'<�

4. ���������	
��
�
	��

]�� yz{DE"������|}�~��
��<���" 2.2 �'���yz{DE��
�����
��������Cuv�
���
��34������,� 88'��<���9
f*X;�<� ���������
�����
R�Cuv����3��8��'�-���,
8�'<� uv��'7�]�������
�
����uv�k�]�0�"��w����"
G��<��'�RS 10 km �uv9�*�}�	 4 CDE�
���� (a) MBAs �
���

�� (b) NEAs �
����� (c) &$h?
uv�
���� ��L�&$h?����
�MPC45)+;��

	 5 Pi������� � 88'�¡¢"£�
�no&CDE9����¤¥�¦g��
�� ¡¢��� (2,700 kg/m3) �b§¨��
(1.67 m/s2)� ©ª5CDE��� (3,000 kg/

m3)� F+«¬­£��no&CDE�¡¢
®�6¯5���� (17 km/s) �°g�¤
¥���uv�RS �±²� Dp� ���9
¡¢"³�������RS �´²� Dc��
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Asteroid Shower onto the Moon in the

Early Solar System

Fumi YOSHIDA

National Astronomical Observatory of Japan, 2�
21�1 Osawa, Mitaka, Tokyo 181�8588, Japan

Abstract : Lunar crater record indicates that the

Moon had a huge number of impacts 3.8 billion

years ago (which is called the Late Heavy

Bombardment (LHB)). After this event, the

impact rate became one order smaller.

Comparing the size distributions of craters with

that of asteroids, we found that there are two

kinds of populations that have bombarded on the

Moon and other terrestrial planets. One of the

projectile populations is the Main Belt Asteroids

(MBAs), and the other one is the Near-Earth

Asteroids (NEAs). MBAs are responsible for

old craters which were created by LHB, while

NEAs are responsible for new craters that have

been created after LHB was terminated. We

think that a potential cause of LHB was

migration of outer planets and consecutive

moving of strong resonances over the main belt

region. This mechanism allows many MBAs to

leave the main belt, and then they were

transferred to the orbits closer to the inner

planets.
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