
Submillimeter Array Observation of the Proto-Planetary

Nebula CRL 618 in the CO J�6�5 Line

SMA �������	�
 CRL 618 � CO J�6�5
�
���

���� (ASIAA) ������ (Dept. of

Physics, Univ. of Hong Kong)�� et al.

AJ (November 2007 issue)

���	
	�	
� AGB	 ���
	�
	� 	
�	
	�	������������������
�� ��� AGB����� ����	����� 
��!"�#�$���%	�"&'()�* +,+
�-&� ���	
	�����./0�123
�
���4 �51063��� ���7 !"�89:�;
	-#<�
�)* ;�=!�
>��,� CRL 618


� ?$-% 900@2AB	&C��4� '4�7 
�&D��(�EF-)G'(HI*
*+J'K����	
	���� CRL 618 �L
MNO2P,&
� '4��,--Q.R'(S��
�,�T/0U1�=�23V4W7 -5X�)G
'()�* ;'Y��23V4W7 �=Z(� LM
NO2P6�
� 79�[��8\�9:;+-<�
��;	-=&'()�* >���Q.R'I?!@
�]A�B�^C9D (cavity) 
� AGBE�_+4

��� AGB�F���'IGH`ab��=Z(
]:R'I	�"&'(S�� c�I�
A�J$�
�;	
� CRL 618 ���JK��"�!"�L;
�dM���*
G'G'�e32P
�SubmillimeterArray(SMA)�1

�N�OPR'I 690 GHzQRSTf�R)�CO Jg
6�5 h/M�ibjMe7 �)ZI* ;�7 �U
�
� G)T/0U
A� COh/M�G)kV� 
W (l1��) �7 ��;	�=Z(� CRL 618 �LM
NO2P� >�^C9D�XY�I�
A�Z&,�
��;	���*
[&'I CO Jg6�5 h/M�m1POno/3�


� CO Jg2�1 h/M	\]�� 1^-_)GHV:
�	� 1^�p)`HV:��a9�>b��qM
�2rM�-8&'I* YI� c�s�7 	&C+
Itu� GHV:��nhbB�
� vw 100xQ.
�HI�d�� `HV:��y+(
% 80x_�n
hbB��eZ()�;	-Z&,	�ZI* ;'

� `HV:�-^���fH4_-Z()�;	�
zg+()�*

CO Jg6�5 h/M�ibP�� Jg2�1 h/M�
ibPS=D� hi3�ibP	&C+Itu� CO

Jg6�5 h/M�`HV:�
� ^C9D�jk�X
Y,&�{Q.R'()�;	-Z&,	�ZI* ;
�lm
� CRL 618 �LMNO2P �>�^C9D�
�I�
A-� n|+_� ;'Y�'4��(}~3
��oR'()I=!�?!@�
�);	�Bp+
()�*

Observations of O I and Ca II Emission Lines in

Quasars: Implications for the Site of Fe II Line Emission
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