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��� �� �$ �����  � ���= �+��*+� �� �+��� � 8�Rd, �� �$ � D( �� �+�� ��� 0.01 � �*�( 2003

���� +�� 6$ 0.005 � �*�( ��:E�� �� �J�
*�#� � ����� �� ���3� �Ra#
��A� � �:(�
1) Clouds and the Earth’s Radiant Energy System (CERES), 2) NASA, 3) Earth Radia-

tion Budget Experiment, 4) Big Bear Solar Observatory, 5)E. Pallé et al.: “ Changes in

Earth’s Reflectance over the Past Two Decades”, Science, vol. 304, pp. 1299–1301 (28

May 2004), 6)B. A. Wielicki et al.: “Changes in Earth’s Albedo Measured by Satellite”,

Science, vol. 308, p. 825, (6 May 2005);
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 "�� ML :�(� �� �� � "� � o&� � -��� M� * �.&S �� �G� � -��
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1)J. Hansen et al.: “Earth’s Energy Imbalance: Confirmation and Implications”, Science,

vol. 308, pp. 1431–1435 (3 Jun 2005);
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�� �A q&�  � �k� , , � �� � � ��� � 2 � � 1 �� ���� �� Z	� �f$�� D	P �$ ��� � -�� τ ���
�� � 12� -�	 ,�� ��	��� �. � UR �2� ��  �+ !�) �� �� � $ � �  ��:B:� �� �!� �) �6�
Z	� �� �q�A� � �� ! � %�, �$ �	��� ��*��� �� $ ���A, �� ��(� -� �� ���� �(2�� ! � %�,
t1 � - �� �� P1 �� �&' � �� �$ -� � � y* f� �t2 � - �� �� P2 �� �&' � �� Z	� �� ����� ��A �

� ��
� ���$�� ���A, �� �� ! � %�, �= -� ��	� +�� �(3@ �� �� �q� 7� � 8_� ��� �� �� H
�� �C� ��� ! � %�, �� �H�� � ��
� �� +�3��� � -�	,�� �N_5 � * ���� 8d� �� ��
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�6�	f� P1 � 8d� �� +� q���� � I	S* �  Q��� �$ ��� ��� ���j� � +�� ��� ! � %�, � ���A, �� � �
�� � 6B� � 12� -�	,�� ��K�+� q �� �:B� �� �Aq&� � �$ ��� �5�� 1� ��$6� * * �t� -	�$�

��#� �� �� ! � %�, ���
��A� � �:(�
1)Nikolai M. Shapiro et al.: “High-Resolution Surface-Wave Tomography from Ambient

Seismic Noise”, Science, vol. 307, 11 Mar 2005, pp. 1615–1618. 2) Green, 3) Dirac.

��	$ �%&�� '� � �(�	�! )�%���) •
2002 �  .��	� � 5 �R�q! �� :�CX# ���� � �f� �� ��*�� � 7=	$ �� � :S �� � 7� (1���q��
�$ ��� +�� �5�� -� !1�*bC �� � +* ! ���� # ���� �� � e5]P� * �� ��  :S ��� � ��$ ��

� 6V( (2���� 2.08 ± 0.15 × 1018 kg � �*�( ���q�� � 4 0 �$ �����  � ���= e5]P� ��� ��
��	��� 4	RA� ��� +��� # �R� q! * (3 V� ��*O �� �:�CX# �$ �� � �	w, �� �$ �	P -� ���� q��
���� 857 ± 99 kg/m3 � �*�( ��� q�� �� �qK= �k�, , ��� � � ���� 2.43 ± 0.22 × 1015 m3

�� * z��� * G� �� +����
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��� �f� � 7��J�� �)� -	�$� �$ �� 0 �� ��

��A� � �:(�
1)Amalthea, 2) J. D. Anderson et al.: Amalthea’s Density Is Less Than That of Water,

Science, vol. 308 (27 May 2005), pp. 1291–1293. 3) Voyager,
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