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�Ž?·�Æ Cµ#��_+a OB �O	•�]�WCXGÿ�‚�O�ONþ�F / 	úCµ�à�O(6&èP¡�Ø6<�×+O,´�V�#�r,´��
»#�(æ�O

Lu�ûCX5��´�È
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<�&�)Cµ#��µG��"
�)à,´&é$À���Ÿ�Š�¶�¤*6�È�¦AØAê�¶Cµ#� 30 Dor C �µ2Â�€�ÐFO,´Añ�ž�Ã
�7-

,´2Â�€�ÐFO�j�f�ÃCµ#��’�@	Ï
�1y'�&éL�NÈ�Ä

�© Kd B��ÆCµ#��×�WTÖ�"�V�Á�×�OLu�ûCX
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'�Ö�Ö�Ö P145.3 �·�·�·)^)^)^�7�7�7AöAöAö.1.1.1�Ö�Ö�Ö A

1 �E @0

Cµ#��_�0/ý+a�OLu�ûCX (interstellar medium, ISM) 4ô�@,´�V�#�r,´�W
»#�(æ5��´�È-$

�´FJ�h
X 100 � 1 000 pc
[ 1 ]

�È�#�r,´�µG��u%��¶Q�$Y (106 K) ,´%ð#��Ð'�"D�ƒ
[ 2 ]

�ÄCµ#�+aOB

�O	•�],´�WCXGÿ�‚�O,´�‚�ONþ��	ú / �F65Cµ�à�O(6&èP¡�Ø�×+O
[ 3 ]

�È�WCXGÿ�‚�O,´�j&ø�ONþ�F

Cµ�à�O�×+O,´%ð#��J�T	»�¦�Ë�4(™
¼)ß�³�],´�OLu�ûCX�È�þ6<�’�@�0�Z;´, �́Ã8$�ö, �́Ã�~$Y

�F�#�ÄCµ�à�O,´-(�£*6AêAÔ�j�È�ƒ�Ë�4(™CX�>%ð#��›E÷)ß�³(™CX,´�kGÿ-(�ƒ�&%ð#��0�û> 

�ÿ�È+a�¾Cµ#��µ ISM �ö�Ö (0.01 cm� 3 Gÿ4×)
[4 ]

F��~�¾�F+|)ß�³ (1 cm� 3 Gÿ4×)�È2Â�€�9�x�Ð

FO,´�&�7K¯�¾�”0û,´Cµ�à�OF‡F)�È
<�&+a�¾�WCXGÿ�‚�O�ONþ
¼Cµ�à�O
w�)Cµ#��k7-Gÿ�ˆ
X

CQ)^�ÈCµ#��Ø�ˆ,´7-Gÿ"�	…�0,´Cµ�à�OF‡F)�$�W
[ 1 ]

�È
�!”�@�j TeV +J8#�$Q�7-Gÿ,´Q�7-�·

�l0u���U�Æ 2023-05-18 �× �$
����U�Æ 2023-07-12

Cz�ßN¯-$�Æ
-�æ8�'f0��–�*H�M’�:N©-� (12273010) �×
-�æ8�'f0��–�*H��K�à5Ô�ƒN©-� (12121003) �×
-�æ8�'f0��–�*H�M‚

�¤�–+ON©-� (123B1021)
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�É�44ï
�7-,´C§$À
j�p
[5 , 6 ]

�Ä 'f6<�È
XK&"ã3+�µ�¸LîF�>|Cµ#�,´.D0¦�È
��jCµ#�"��08\Cµ�à

�OF‡F)�W�ÈE³�W,´?ö�P@�M0?±�W?ö
j,´?ò#{�È�D?ö4ï�]�9�}�Ÿ�F
>�Ÿ�Y�ƒ,´�¢� �ÈK&FƒM’E³

�j,´�OLu#¸�y�•�J�¡
ý
�?ñ�y�Ã3[�F4ï�Ã X �44ï1y�J�Z#�!å,´?ò#{�Ä

�WTÖ�"�V�Á (Large Magellanic Cloud, LMC) ���98Ÿ�­,´?ò#{�‘�&�È�¦D
/ëF2�] (4Ö

50 kpc)
[ 7 ]

�È�9-p���~�_M’
A�A��,´�~�n@� (4Ö35� )
[ 8 ]


¼�~�}�Ÿ
h�f (Av < 0.3 mag)
[ 9 ]

�Ä!”�F�È

�WTÖ�"�V�Á�Ž�¾ SB(m) 
»�O3+�È���Ë�¶�WGÿCµ�à�OF‡F)�ÃCµ#��Ã79�â�ONþ�Á1y
4/ýQ�7-�Y

�ƒ(™*6?ò#{�)B‘�È
�!”�È�³�_.D0¦�J/ý�Y�ƒ	ú�¦(™*6�j�f,´*6�#
j�p�Ä

30 Doradus C (1°0 30 Dor C) (�²
. 1) �}�¾�WTÖ�"�V�Á�] 30 Dor �=
8�ƒ?¯	‡G��ÈD
/ë

�WCXGÿ�‚�O�’�@	j R136 4Ö200 pc�È�¦�LG��_Cµ�à�OF‡F) N157B�È?¯	‡�é
A�_Cµ�à�OF‡F)

SN 1987A�È	‡G��jCµ�à�OF‡F)=2���O�Á (honeycomb nebula)�Ä!”�F�È 30 Dor C �}5ž�>�W
»

OB �O	• LH 90 (NGC 2044) �08$�È LH 90 +aAè�J�O
�4ô�@�È	5
[�JNÇ"³�D�[ -�ù
&�O
[ 10 ]

�È
�

!” 30 Dor C 
�7-�a�_+a LH 90 �],´�‚�ONþ
¼Cµ�à�O�p�×+O
[ 11 ]

�Ä1968�¤�È Le Marne FJE÷�4+e

F�5�Ba,´?ò#{
�)à 30 Dor C
[12 ]

�È6< Mills 1y�ê�¾ 1984�¤
X 843 MHz #�!å�Ò#{�`�#,´-$�´4Ö

60�È
X LMC 4Ö50 kpc ,´D
/ë�:�)�Ä�¾4Ö 80 pc
[13 , 14 ]

�Ä Einstein 	›�OOÆ!Q?ò#{�`�¶ 30 Dor C

,´ X �44ïEÀ�4
[15 ]

�ÈL¿
> ROSAT ?ò#{�`B�Cµ#�,´�#(æ5��´
[ 16 ]

�Ä 2000 �¤�È XMM-Newton ,´

1\�0!Q�@�ÿ�a?¶-��¶ 30 Dor C 	j���È�³,´� �ž�n/j
X'�
¼MŽ'� X �44ï
��4�]�•
���?ò#{�`

2«�l,´�#(æ5��´
[ 17 ]

�Ä

#��Ö3 /ýNÌ8¢�6�[�)�Ä 3 �Z#�!å�È�¦�]4Ò8¢�j 0:5 � 1:2 keV �È5/8¢�j 1:2 � 2:0 keV �È;
8¢�j 2:0 � 7:0 keV �Ä


4 1 C»#�,º Chandra ,º RGB 
4�� (Chi 1•�ð 2023�¸�»�Ë0u )



28 �Y �· �– F� �… 42 	§28 �Y �· �– F� �… 42 	§28 �Y �· �– F� �… 42 	§

MŽ'� X �44ïEÀ�4�_�L�+�·�É�44ï�ÐFO
`&é�0�£,´Añ�ž�Ä -��}�È
X"ã�µ�F�±�Z�[Cµ#�

�]�Ò#{�`�¶MŽ'�EÀ�4�È�²"ã�µ,´ RCW 38
[18 ]

�Ã Westerlund 1
[ 19 ]

�È�WTÖ�"�V�Á�],´ N 11
[ 20 ]

�Ã

N 51D
[ 21 ]

�Ã 30 Dor C
[22 { 25 ]

�È��	ú M33 �],´ IC 131
[ 26 ]

(�¦�]�È N 11 
¼ N 51D ,´MŽ'�EÀ�4�²�&

�ˆ+Á
[ 27 ]

)�Ä
X�\�O3+5Ô,´F	�ËCµ#��]�È 30 Dor C ���9�0�>�Þ,´MŽ'� X �44ï
¼ TeV 
 �44ïEÀ

�4
[ 28 ]

�È
�!”�È�) 30 Dor C F�>|�˜M’,´?ò#{
¼.D0¦�È�6�9�Ù�¾�A���Ò3RCµ#�,´(™*6�Ž�W��	ú

2Â�€�ÐFO,´�j�f�Ä


X�\�·�]�È�A��OÆ�x�6�[�) 30 Dor C ,´
4#�!å�U%[EÀ�4,´�õ�å
¼Cµ#��µ&é$ÀF�>|�¶5,

F �È'f
>5,F 30 Dor C 	j���6�€�Á,´.D0¦�È�0
>�) 30 Dor C ,´.D0¦F�>|�¶�k5��>�…�K�Ä

2 EÀ�4�õ�å

�) 30 Dor C ,´EÀ�4.D0¦�k?±Lö�]
X X �44ï#�!å�È�DCµ#�,´�#(æ5��´
X X �44ï�:
x)à	j

���W���2�Ä Chandra X �44ï�Y�·
 
[22 , 25 , 30 , 31 ]

�Ã XMM-Newton �KF�KŒ
[23 , 25 , 32 ]


¼ Suzaku
[24 ]

��

�Ë�¶�£�¾ 30 Dor C �`�ü,´ X �44ï� �ž���Ÿ�ÄL”!”�{�F�È 30 Dor C 
X�y�– (�² MCELS
[ 33 ]

)�Ã

�4+e (�² ALMA
[28 ]

) 
¼ 
 �44ï#�!å (�² H.E.S.S
[34 ]

) �•�9?ò#{
¼.D0¦�Ä

2.1 X �:4õ'#EÆ�:

Cµ#��_+a�WCXGÿ�‚�O�ONþ��	ú�h
}5YCµ�à�O(6&è�¡
<�Œ+X6<�@�È6<�WCXGÿ�‚�O�T�¦�`

%D	F
>�O�²"³�D�[ -�ù
&�OLf!å,´Q�FO�ONþ�È��	úCµ�à�O(6&èG-�J�×+O�j%ð#�
¼ X �44ïEÀ

�4�ÄF	�Ë X �44ïEÀ�4�i�ž�¦EÀ�4�j�f�=
<�È	ø
��6�j'�EÀ�4
¼MŽ'�EÀ�4�T�W2«�Ä�j%ð#�M7

%ðCµ#��µ(™CX�&�º"D�ƒ�Ð'��` 106 � 107 K�ÈCã��EÀ�4�* X �44ï�¦�dL¿�9 O�Ã Ne�Ã Mg 1y�]

1yCXGÿ�s3P2«He 
¼2«H /ë�€1y
��4Ba4ï�Ä"³�D�[ -�ù
&�O�ONþ�]�J�ü
[ C�Ã N 1y�s3P�È6<

Cµ�à�O�Ë�4(™�]�J�ˆ
XQ��`�Ö,´�]1yCXGÿ�s3P�ÈF	�Ë�üH��Ž,´(™CX>Û%ð#��Ð'�
>�¦ X �44ï

�yBa�]�]1yCXGÿ�s3P,´
��44ï�J�2�h�j&ø�È
���+X�•�Ø�ÝCµ�à�O�}DÛ�O,´�WCX
[ 29 ]

�Ä%ð#�FJ

E÷Ci2£�ÐFO1y�ÐFO�j�f�ÐFO-(�)Aê�W+e�€�È7-Gÿ
�Eî 1013 eV ���:�È�×+O X �44ï
<!•�ÐFO

EÀ�4�Ä
<!•�ÐFOEÀ�4,´�yBa�_�0�Z1°	…,´�r�»Ba�È�>'�EÀ�4�×+O,´�yBa-("��9�T�Z�>�n,´	j

�[�Ö�0�_MŽ'�,´�r�»Ba	q�6�£%��È�=�ˆ
X�+�…
��44ï,´(©�±�×
��0�Z�_�¦#qGÿL¿NÁ)·> �ÿE³

�’�ÈFJ�hBaE³.œ�È�08\
X 2 keV ���:,´7-!å	•�k�,�ÄFJE÷F	�T�Z(©&é�A��"�E³�é�C	j�6Cµ#�

�],´ X �44ï'�EÀ�4
¼MŽ'�EÀ�4�Ä

30 Dor C �¤�ƒ+aMŽ'�EÀ�4	•�k�,�È'�EÀ�4�k?±�*)à
X�LG��Ä Bamba 1y�ê
[ 30 ]


X�)Cµ#�

�LG��Š�yBa�6�À�&�È
�)à�L	G�#,´�yBa�=
<�¾Cµ#�?¯�#,´	…�0MŽ'��@�6,´Ba
»�È�¦�yBa>˜

)à�$EŸ�È�=7-��	…�0 Q
»��
8�Ä �¤�ZCµ#��]�È'�EÀ�4�0�j�0�>�n,´	j���_Cµ#�,´�L	‡G��È

Kavanagh 1y�ê
[25 ]

Añ�Î�¶!”�4�>�Þ,´'�EÀ�4�>�0�ZCµ�à�OF‡F) MCSNR J0536-6913�9�£�È

�v"Ñ�9
�)à�9�+�…�>�n,´�>Cµ�à�OF‡F)-(�£,´�y�–�F�4+eEÀ�4�Ä+a�¾
XCµ#��#�r�µ"Ñ�9?ò

#{�`Cµ�à�O(6&è�>Cµ#�,´-(�Â�Œ+X,´,�F)�È�þ X �44ïEÀ�4�:-;�ÈCµ�à�OF‡F)	GG�,´EÀ�4�$

�Þ�È>˜�>!”�4,´)ß�³�ö�Ö"�	‡G��$Q��È6<Cµ#��µG�,´�~�ö�Ö�¸Lî�’�@�>�Þ8$�ö,´�#�r5��´�È


�!”Cµ�à�OF‡F)>ÛAÔ�j�¸
�7-�}�¾Cµ#��FG��ÄB�F‡F)�]�9 O�Ã Ne�Ã Mg 
¼ Si �s3P4ô�@,´�Ë

�4(™�È+a�Ë�4(™�`�Ö"��l	ò63Cµ�à�O(6&è Q
»�È�}DÛ�‚�O
�7-CXGÿ�j 18 M � �F65�W�¾1y�¾
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40M � �Ä�i�ž!”	Ï�ûCXGÿ93
$�ÈB�F‡F),´�¤U´93
$
�7-�j (2:2 � 4:9) � 103 a�Ä

'�EÀ�4�_�k?±
X�LG�	j���Ò#{�`,´)àB‘�È�0�Z
�7-@�Gú�_FÓLtF�,´Cµ�à�O(6&è�>�#�ñ


�+O�Œ+X�ÈL”!”�{�F�ÈE³Q�,´)ß�³�ö�Ö�•
�7-FP�@F	/ý)àB‘�È
��j'�EÀ�4�j�Ö�>�ö�Ö,´�£�é

�@!“"��Ä�“L”Cµ#��L	‡,´Cµ�à�OF‡F)G��6�È
XCµ#��LG��ý'f
�)à�¶'�EÀ�4,´,�F)�È O�Ã Ne�Ã

Mg �s3PCµ�`�ÈF	/ý)àB‘�Ç/jF��O�9�h
}5Y
»Cµ�à�O�>Cµ#�,´�#
�+O-(�Â�Œ+X
[ 25 ]

�Ä!”�F�ÈQ�

H��Ž�`�Ö�•�JFP�@F	�Z	j��,´ X �44ï�y�Ö�Î�j
[ 35 ]

�Ä '�1y/ë�€�ƒ,´$Y�Ö
X	j���{L$�9�Þ�?


�	F�È�k�ƒ
X kTe = 0 :17 � 0:86 keV F	�093
$�µ�Ä 2002 �¤���•�ÈLv5��9�ê�¯+X Chandra�Ã

XMM-Newton �Ã Suzaku�Ã NuSTAR 1y,´?ò#{� �ž
X 30 Dor C �LG��Ò#{�`'��@�6 (?ñ>˜ 1)�È

Babazaki 1y�ê
[ 32 ]

�) 30 Dor C �Š�¶?¶-��˜	j��, �́Ã��4Ö 10 pc �j�j�Ö,´B�4ö�6�À�È�¦�]
XCµ

#��L	z	j�W�J�Ç�`�¶'��@�6�È6<?¯	z	j�I���~�Z�®�`'��@�6�Ä

>ž 1 30 Dor C �RG�	p��,º'#�F�<��
>5	�Ò
	j�� kTe/keV 	ò63�·)^

�L�# 0.19(0.17� 0.23) [30]

�L	‡�# 0.21(0.19� 0.23) [22]

�L	‡�# 0.66(0.58� 0.76) [24]

�L	G�# 0.28(0.20� 0.34)

�L	G�# 0.31(0.28� 0.34) [25]

�L	‡ (�“L” SNR) 0.40(0.37� 0.46)

	‡G� 0.18(0.17� 0.19)

�L	G�# 0.86(0.85� 0.87) [4]

#��Ö1\�¼�G�]��
'�F� �‡>˜/j�0�£��
8�l�È��
'�µ�)�Ä 90% 5ž��	jL$�Ä

Cµ#�?¯G�	j��+a�>�Þ,´MŽ'�EÀ�4�k�,�Ä�>!”�},´.D0¦5��Ì�=
<�È Lopez 1y�ê
[ 4 ]


�)à
XCµ

#�,´?¯	‡G�M0?±�0�Z$Y�Ö kT = (0 :86 � 0:01) keV ,´'��@�6�Ä Sasaki1y�ê
[36 ]

�¯+X�¶�0�à,´

eROSITA � �ž�)Cµ#�?¯�×F�>|�¶Ba��
8�È5	�*�¶�0�Z 0.62(0:28 � 1:1) keV ,´'��@�6�ÈAÔ

�j�> Lopez ,´5��Ì-(1V�Ä�v�T�Z.D0¦�]�p
�,´�=�_
<�0�Z	j���È�D6ü�ŸF9
��•�=
<�È
�!”

�)B�?¯G�'��@�6,´5��Ì�ý'f�9�µ.žAÔ�Ä

-��}�È�¦��	j���²�Z.ž�7�Ò#{�`'�EÀ�4�Ä?¯	G�#�r�ð#{�=�`'�EÀ�4,´	Ï
�
�7-�_+a�¾�}

�Ÿ�]�6�€�Á
h�f�!�ö�ÖE³Q��È�DB�	j��,´�yBa�]
w���>�Þ,´MŽ'�EÀ�4�k�,�È�¯�Ç�yBa�]Lî��

Aö�[�`'��@�6�Ä
X�L	G�#�r,´�µ�×�È
h�f"�?¯	G�#�r�A�È Kavanagh 1y�ê
[ 25 ]

AÔ�j!”�4
�7-�9

%Œ
X,´'��@�6�Ä�k�{�È-��} 30 Dor C �µ'��@�6,´.ž�Ê
¼	ò� L€�fF��ˆ
XE³�W,´�¹AÞ�È�9�µ


>5�.D0¦�Ä

2.2 X �:4õM”'#EÆ�:

8� SN 1006>Û
�)à�#�r�ˆ
X
<!•�ÐFO X �44ï
[ 37 ]


>�È�0�Ë"ã�µ,´Cµ�à�OF‡F)Lv5�>ÛAÔ

�j�_Q�7-�·�É�44ï,´�ÐFO
j�p�Ä6< 30 Dor C �_1\�0�Z2« SN 1006,´"ã�F$À�È�¦MŽ'�EÀ�4

,´�y�Ö
X
�)à�&�_�p�9�".��ˆ
X
<!•�ÐFOEÀ�4,´$À�]�0�Þ,´
[30 ]

�ÈMŽ'��@�6,´�k�y�Ö4Ö�j

5.3� 1028 J�s� 1 [ 22 ]
�ÈF	�_1\�0!Q�þCµ#�,´�F�#
�)àMŽ'�EÀ�4�Ä X �44ïMŽ'�EÀ�4�=�õ�õ�ˆ
X�¾

�#�r�:�È6<�_
X�¤�ZCµ#�	j��G-�9�6�3�ÈF	B$�>�#�r�>�Þ�_�0/ý�Å�¡�x�Ä�Ä
X�¤�Z�#�r�]�È



30 �Y �· �– F� �… 42 	§30 �Y �· �– F� �… 42 	§30 �Y �· �– F� �… 42 	§

?¯G�,´MŽ'�EÀ�4�¤�ƒ"��LG��Þ�È?¯	G�#�_MŽ'�EÀ�4�0�Þ,´	j���Ä
XE÷	ë 20 �¤�µLv5��9�ê�)

Cµ#�,´MŽ'�EÀ�4�õ�å�Š�¶.D0¦�È Bamba 1y�ê
[ 22 ]

�)Cµ#��#�r,´�yBa��
8�Ç�`�¶�¸�­,´�r�»Ba�È

Ba�7� 93
$�_ 2.1 � 2.9�× Kavanagh 1y�ê
[ 25 ]

F�>|�¶?¶-�Cµ#��˜	j��,´Ba�6�À�È�r�»Ba,´Ba�7

� 93
$�_ 2.29 � 2.88�×L¿
> 2019 ,´���Œ�]G��6	j����
8�]�j 2.20 � 2.70
[31 ]

�× Babazaki 1y

�ê
[ 32 ]

�)Cµ#�F�>|�¶-(�ƒ2î4ö	F,´�B�6�È�04ø,´Ba�7� �•�*�\:m
X 2 � 3 �{L$�ÄF	�Ë��
85�

�ÌG-�n/j�j�¨
»,´
<!•�ÐFOEÀ�4�Ä

Cµ#�
X 843 MHz #�!å,´�4+e�#�>MŽ'� X �44ï�6�3Q��Ö-(�£
[ 22 ]

�ÈMŽ'� X �44ï
X�4+e�Þ

�4�Î�j�ÈB$�>MŽ'� X �44ï,´EÀ�4�j�f�>�4+e#�!å�_�08$,´�È�4+eEÀ�4�ˆ
X�•�_
[ 25 ]

�È
�!”AÔ

�jMŽ'� X �44ï�¸
�7-�_�•8��¾�ÐFO+e�€,´
<!•EÀ�4
[22 ]

�Ä Nakamura 1y�ê
[ 38 ]

AØAê�¶Cµ�à�OF‡

F)�]�Œ�j	z�´,´�-� ,´MŽ'��@�6L¿�&L$,´%D	F�È
����Œ�j Weaver 1y�ê
[ 39 ]

�p�ÿF ,´Cµ�à�O

F‡F)�Ø�Ë�–�¤U´,´�7�7�Ä Babazaki 1y�ê
[ 32 ]

���:F �õ�å�Œ�j2«"��È.D0¦�¶���Z
[�9MŽ'�EÀ�4

,´Cµ#�,´MŽ'��y�Ö�>Cµ#�	z�´�{L$,´�£3+�È 30 Dor C �}�¾� �lLtF��È	£	z�´4Ö 40 pc�È>˜�>

30 Dor C �4�¾Q�7-2Â�€�ÐFOLf!å�È
�!”
<!•�ÐFO X�44ï�_�>�Þ,´
[ 32 ]

�Ä6<F	�•�?
£-p�=
<)ß�³

�;�ÈQ�7-+e�€�ÐFO,´�15��&L$
���F�F�CµE÷�{�}
XCµ�à�OF‡F)�õ�å�;,´�¡Aö (4Ö103 a
[ 40 ]

)�Ä

�§�9�$K¯,´+e�€�ÐFO,´�&L$�È��	ú�²!”�W,´MŽ'�EÀ�4�j�Ö�È
�7-	Ï
��_Cµ#�
X��,®�7�¤�µ�9

��!Q,´Cµ�à�O(6&è�È�jCµ#��15����Ë�¶Q�7-+e�€�Ä


X�9�J�ZCµ�à�O
XCµ#��µ(6&èE÷,´�wAî�;�È2Â�€�ÐFO
X 30 Dor C �],´�õ�å�>
X	…�0�Ã

�”0û,´Cµ�à�OF‡F)�]�_�=
<, �́Ä Parizot 1y�ê
[ 41 ]

>˜�>�È OB �O	•�],´�WCXGÿ�‚�OD
/ëCã�O

F��È��8#�¾�³��,´�ONþ-(�Â�Œ+X�È�×+O�j&ø,´$}#q
¼.ñ#q�ƒ�Ë�– (magnetohydrodynamics,

MHD) #�
���	ý�=�ÐFO�~7-2Â�€�Ä����63<•�¶Cµ#��µ,´�J/ý�Œ+X�j�f�È
�)àCµ#�FJE÷	ý�=

�ÐFO
����×+O7-GÿQ�Eî4Ö 1017 eV ,´2Â�€�ÄCµ#�,´ 10% � 30% ,´$}#q7-Gÿ
���Eœ0+�`�~7-

Gÿ,´MŽ'�2Â�€�]�•�ÐFO�³��
[ 42 ]

�È6<�‚�ONþ
¼Cµ�à�O,´7-Gÿ�9�JEî�9�6�{�0
���+X�¾�ÐFO�·

�É4ï
[ 43 ]

�Ä Lopez 1y�ê
[ 4 ]

Añ�>�È�•8��‚�O5Ô,´�j�à7-
¼�{�}Cµ#��µG�,´Cµ�à�O(6&èCã��@�Gú

?ò#{�`,´MŽ'�EÀ�4#qGÿ�Ä

2.3 �¬��#�!ëEÆ�:�û�ë

2.3.1 
 �:4õ#�!ë,º.J0¬

H.E.S.S 
X 2015�¤�œ�3�¶�) 30 Dor C ,´ TeV 
 �44ï�Ò#{
[ 34 ]

�Ä Fermi-LAT 
>5�,´?ò#{�Z

.ž�7�Ò#{�` 30 Dor C ,´�&�… GeV 
 �44ï$À
[44 ]

�Ä
X 1 � 10 TeV 93
$�µCµ#� 30 Dor C ,´ 
 �4

4ï,´7-Ba
���+X�r�»Ba�•�ÿF �È�y�Ö�j (0:9 � 0:2) � 1028 J � s� 1 [34 ]
�Ä 
 �44ï
��4,´�0�£��
8

�}5ž�}�¾ 6 �Z.ž�Ê,´�€�O
��]
[ 10 , 34 ]

�Ä


 �44ï,´�Ò#{5��Ì�n/j�ÈCµ#��µG�,´�‘�&�õN«�_�±1�,´�È TeV 
��4
���+X�j�€�FE«�€


��4�•@�Gú�Ä
X�j�€�õ�’�;�È�j�€�·�É4ï�>6ü�Ÿ1y/ë�€�ƒ.à�Î�×+O�]�W � 0 �û�€�ÈF��0!•> 


��@ 
 �y�€�Ä�*�¾ TeV #�!å,´�y�Ö�È
����Ø1ÇCµ#��µ�·�É4ïCX�€�k7-Gÿ�>(™CX�ö�Ö�£3+�j

Wpp = (0 :1 � 25) � 1045(nH =1 cm� 3) � 1 J�Ä+a�¾Cµ#�30 Dor C �]�W4Ö(6&èE÷5 �ZCµ�à�O
[ 23 ]

�È

Cµ�à�O(6&è�Ø7-,´�·�É4ï�ÐFO�x)·�W4Ö�j 5% � 20%
[45 ]

�È
�7-�j�·�É4ï���Ë4Ö 5 � 1043 J 7-

Gÿ�È
����Ç�`,´�£
w"D�ƒ�ö�Ö nH & 20 cm� 3�È6<�i�ž X �44ï'�EÀ�4�`AÑ�Ç�`,´Cµ#�?¯	‡,´



1 �O Lx�‡�ƒ�È1y�Ö�WTÖ�"�V�ÁCµ#� 30 Doradus C .D0¦F��… 311 �O Lx�‡�ƒ�È1y�Ö�WTÖ�"�V�ÁCµ#� 30 Doradus C .D0¦F��… 311 �O Lx�‡�ƒ�È1y�Ö�WTÖ�"�V�ÁCµ#� 30 Doradus C .D0¦F��… 31

"D�ƒ�ö�Ö nH � 0:1 � 0:4 cm� 3�È"��}65,´�l�~
[ 34 ]

�Ä9� X �44ï'�EÀ�4,´	z�´�?�¾8$�ö�F�r,´

	z�´�È�F65�ç	¤�Ã8$�ö,´�@
�"D�ƒ
XCµ#�00;´,´�µG�7-�O�ˆ+‰�;�•�ÈFÓ�xQ��ö�Ö,´	j���9
�

7-�ˆ
X�Ä

�)�¾E«�€EÀ�4,´�õ�’�È 
 �44ï�•8�+e�€,´E›8$EÀ�4
¼F6�ç�žN¯�“�4�ÈB�E÷0;�> X �44ï

,´
<!•EÀ�4,´�×+O�•$À�¾
<�05Ô+e�€�Ä
XF	/ý�õ�’�;�È�í#�!å7-Ba�6�3�pM0?±,´�ÐFO+e�€

,´7-Gÿ4Ö�j 4 � 1041 J�È�£
w.ñ
j�j�Ö�j 1:5 � 10� 12 T�È"�5
�W�J� �¤E«,´Cµ�à�OF‡F)Gü,´

�~�È�v"��WTÖ�"�V�O�Á�],´�£
w.ñ
j�j�ÖQ� 3 � 4 �=
[ 34 ]

�Ä 
XQ�7-Gÿ�;�ÈE›8$EÀ�4,´CQ)^
�

���-+•�=AÑ
[46 ]

�È6< X �44ï�_MŽ'�,´�È
�!”
���+XQ�7-+e�€
A�öLö�6�€�Á	ú�¦�Î�j.ñ
j,´�P

�Ý�•@�Gú
[ 47 ]

�Ä


. 2 �n/j�¶ 30 Dor C ,´7-Ba�6�3�>�j�€
¼E«�€ Q
»�È�6 X �44ï�Ã GeV 
¼ TeV ?ò#{-(

5�
8�È�¯+X Fermi-LAT �yBa#qGÿ�Œ�j�:L€�ÈAØAêB�TeV $À,´�WCX�È�¦�]E«�€�õ�’�;EÀ�4
j

,´>}+O.ñ
j�j (1:0 � 1:8) � 10� 12 T
[34 ]

�Ä-��}��#�.žAÔ�_�j�€F��_E«�€EÀ�4�È Kavanagh 1y

�ê
[ 31 ]


X 2019 �¤FJE÷
<!•�ÐFO X �44ï�#�`AÑ�¶ 30 Dor C ,´%ð#��;$h.ñ
j�È
�)à�;$h.ñ
j�ž

F}�~�È�W8$�j�W�¾ 2 � 10� 12 T�È�i�žF	�Z5��Ì�È����AÔ�j TeV EÀ�4�_+aF6�ç�žN¯�“�4�k�,

,´�È	£E«�€�j�f�_ TeV 
 �44ï,´�k?±�•$À�Ä

#��Ö X �44ï� �ž�•8� Suzaku
[ 24 ]

�È
 �44ï� �ž�•8� Fermi 
¼ H.E.S.S
[34 , 44 ]

�Ä<Š4ï�_E«�€ Q
»�È�Î4ï�_�j�€ Q


»
[34 ]

�Ä


4 2 30 Dor C ,º73Bg�<�9
4

2.3.2 �•�œ
Â�:+k#�!ë,º.J0¬

30 Dor C ,´�F�#�p
��4,´�y�–
¼�4+eEÀ�4�È
�7-�_+a OB �O	• LH 90 (�F NGC 2044),´

�ONþ
¼Cµ�à�O(6&è�×+O,´
[ 11 ]

�ÈB��O	•�]�9 26 NÇO 
»�O
¼ 7 NÇ"³�D�[ -�ù
&�O�È�¤U´
X 3 �

7 Ma ��
#
[10 ]

�Ä�þ�’�1�:-;�È 30 Dor C ,´ H� �#�r�_	q�6�>.ž,´�È�³L€�f�¶Cµ#��LG�,´'�EÀ

�4 (?ñ
. 3a))�È�¦�>MŽ'� X �44ï�#�r�9�¸�­,´-(�£�W (?ñ
. 3c))�Ä 20 cm,´�4+eEÀ�4�•�> H�

�#�r�’�1	q�6�ÕF��ÈF	�>�7�öCµ#�
.�ÿ�08$�Ä

Mathewson 1y�ê
[ 48 ]

�) 30 Dor C ,´�y�–EÀ�4�Š�¶�6�À�È�¯+X,´�y�–� �ž�•$À�j 3.9 m

,´9!%ã�KF�KŒ(Anglo-Australian Telescope) 
¼�y�€AÑ� �@�ÿ3+5� (image photon-counting

system)�Ä H� 
¼ [S II] 
.�ÿ�n/j�*�0�Z���W,´�=�r�M(æ5��´�È�’�@�0�Z�>�4+e$À�¡�…,´)ß�’



32 �Y �· �– F� �… 42 	§32 �Y �· �– F� �… 42 	§32 �Y �· �– F� �… 42 	§

#��Ö a)�Ã b) �Ã c) �6�[�j 0.3 � 1 keV �Ã 1 � 2 keV �Ã 2 � 7 keV ,´1y�l4ï�È!ÿ/ý�õ�å�;,´1y�l4ï1y4×�_�j�¶0±

�* X �44ï,´(©�±6<�+�?F9��,´
[ 25 ]

�Ä


4 3 30 Dor C ,º MCELS RGB 
4 ([S II] �= H� �= [O III])

5��´�È�¤�ƒ�:Cµ#�
X�y�–#�!å�n/j�j�0�Z�#(æ$À�È�’(æ�j�]
6�’�ÈM’0�4Ö 125 pc� 100 pc�È

NGC 2044 �•�Å�¡
X�#�r93
$�µ�È�¦�] 3 �Z�0�Þ,´�O
��W8$"ï�]
6,´K¯E¤�6�3�Ä�����6�À�¶

[S II]/H � "�)·�È
�)àF	�Z"��l
XCµ#�
˜Eé�?�¾ 0.3�È�08\�õ�å�;�È+a�¾ [S II] 4ï�)%ð#��•�O�È

B�"��l�W�¾ 0.4 ��>˜
�7-�9Cµ�à�OF‡F)
[ 49 , 50 ]

�Ä Kavanagh 1y�ê
[ 25 ]

�E+XMCELS ,´� �žGý�à

�6�À�¶�y�–#�!å,´
��44ï�È5��Ì�> Mathewson �ƒ�¤,´�08$ (�²
. 4a) �p/j )
[ 48 ]

�Ä
X 30 Dor C

�]�È H� �#,´7Ø6ðFO�Ö4Ö�?�¾100 km�s� 1 [ 16 , 31 ]
�È6<
X�08\Cµ�à�OF‡F)�]�È-(�)Aê�W+e�€>ÛAÔ

�j�_FJE÷�™�“%ð#��ÐFO6<�ÐFO,´(DSA)
[51 ]

�È2Â�€M0?±FO�Ö4Ö�W�¾1 000 km�s� 1 ,´%ð#��•�¯

7-GÿEî�` TeV�Ä Kavanagh 1y�ê
[ 31 ]

>˜�>�È%ð#�
X�`Eî H� �#�r	j���&�Œ%��=�}�È�¦�DFJE÷�¦

��,´	j���#�rL$LÉ���$��FO�Ö7Ø6ð�ÄF	�0@�Gú�>Cµ#��L	G
¼?¯	G	j��
�)à,´ H� 
¼ X �44ï

,´	ý-(�£�W�08$�Ä

#��Öa) ,­4ï�_Cµ#�
X 1 � 2 keV ,´1y�l4ï�È8¢Lf>˜/j [S II]/H � �Äb) 20 cm ,´1y�l4ï>Û
��Ð
X 1�Ã3 
¼ 5 mJy

,´"d�£�:�Ä,­8¢
6
8�n/j,´�_ SNR ,´�W8$93
$�È
#�×Eé�?Gÿ	F�¶�4+e�yBa,´Ba�7� 
[25 ]

�Ä


4 4 a) 30 Dor C ,º MCELS [S II]/H � "
�r�Ç b) 36 cm 
Â 20 cm �•L* 30 Dor C ,º�:+kF�5#�•Bg

Mills 1y�ê
[ 13 ]


X 1984 �¤�0�û�¯+X 843 MHz ,´ MOST �)�WTÖ�"�V�O�ÁF�>|3+5�?ò#{�È



1 �O Lx�‡�ƒ�È1y�Ö�WTÖ�"�V�ÁCµ#� 30 Doradus C .D0¦F��… 331 �O Lx�‡�ƒ�È1y�Ö�WTÖ�"�V�ÁCµ#� 30 Doradus C .D0¦F��… 331 �O Lx�‡�ƒ�È1y�Ö�WTÖ�"�V�ÁCµ#� 30 Doradus C .D0¦F��… 33

Mathewson 1y�ê
[48 ]

�)F	�Ë�4+e$ÀF�>|�¶B�4ö�6�À�È�¦�]	5�� 30 Dor C�Ä-("��¾$À,´�LG��È

?¯G�,´Ba�$�£�ÈF	>˜�>�4+eEÀ�4
XCµ#�,´?¯�×�j '�$À�È6<
X�L�×�…/j�j '��>MŽ'��¦� �̂Ä

McGee1y�ê
[ 52 ]

,´5��Ì	 Añ�¶F	�05�Aê�È����AÔ�j H� 4ï,´�j�Ö�_?¯G��#�rF�5�Ba,´ 5%�ÈF	

$5�Š
`>˜�>�¶'�EÀ�4,´�•$À�Ä Kavanagh 1y�ê
[ 31 ]

5	�*�¶�>.ž,´Cµ#��L?¯G��4+eEÀ�4���2,´�6

�À (?ñ
. 4b))�È�¦�]?¯G��#�r,´Ba (�7�  0.5 & � & � 0:5) 	q�6�£
–�È�����6F	/ýBa�7� @�

Gú�j 30 Dor C ?¯G�,´�}�Ÿ�6�€�Á,´"‘���×�LG��#�r,´Ba (�7�  � 0:6 & � & � 2:2) �$�ÐL‘���Ä

<­'f [S II]/H � ,´"��l
��9 0.3�È�v�_�y�–
¼�4+eEÀ�4,´�õ�åG->˜�>�9Cµ�à�OF‡F)�ˆ
X�È6<
X


>5��•.ž�ÎAñ�Î
XCµ#��L	‡�ˆ
X�0�ZCµ�à�OF‡F)
[ 25 ]

�Ä

3 &é $À


X�=
<#�!å,´
.�ÿ�]�È 30 Dor C G-�n/j�*�>�n,´�J&é$À(©�±�È�)&é$À�WCX	ú�¦�’�@,´

�ÒAØ�9�Ù�¾.D0¦Cµ#�
4(™*6�WCX�Ä-��} 30 Dor C �]�"�9 13 �Z&é$À>Û-(�£.D0¦��� �̀Ä

Lortet 
¼ Testor
[53 ]

1984 �¤�) 30 Dor C 
X�y�–#�!åF�>|.D0¦�È�¦
X4Ò�F#�!åF�>|�)"��È

AÔAñ�¶
X�>�Þ�]�ó,´ 3 �Z�>�n&é$À (
. 5 �]$À 6�Ã 10�Ã 11)�×$À 6 ,´�yBa�n/j�¦	5���0NÇ4Ò��

�O
¼"³�D�[ -�ù
&�O�×$À 10 �]�0�Þ,´�‚�O�_ Brey 65�ÈMo�at
[ 54 ]


X 1989 �¤�7�*�¦�yBa2«
»

�j WN7�Ä Testor 1y�ê
[ 10 ]

1993�¤�½!Q�)B�	j�� LH 90 �O
��]�T�Z3W�ö�O
� ($À6 
¼ 10) F�>|

�¶?ò#{�6�À�È�7�*$À 6 �p��>˜,´�O
��]	5
[,´4ÒCµ���O�y�Ö�>�}�¾
<�0�O
��],´"³�D�[�#

�ù
&�O Brey 58 
¼ TSWR 4 -(�ƒ�È�¦�7�* BAT99 80 
�7-�_$À 10 ,´�y�–�)�Ä�ƒ�Ä

#��Ö 30 Dor C ,´
.�ÿ�j Chandra 
X 0.5 � 7 keV ,´�@�ÿ�Ä


4 5 30 Dor C 	p��,º&ï$Æ



34 �Y �· �– F� �… 42 	§34 �Y �· �– F� �… 42 	§34 �Y �· �– F� �… 42 	§

Bamba 1y �ê
[ 22 ]


X 2004 �¤ �Y+X Chandra X �44ï �Y �· 
 
¼ XMM-Newton �KF�KŒ�)

30 Dor C F�>|�¶.œ X �44ï�yBa�6�À�Ä 
X&é$À�6�À�]�È�Y+X Chandra ,´Q�@��6EØ)·�È��

��AÔAñ�¶ 6 �Z&é$À�È�7�*$À 6 �_�¦�]�0�Þ&é$À�È�yBa1V
84Ö 2.1 keV ,´;´'�1y/ë�€�ƒ Q
»�È

�>�•8��WCXGÿ�‚�O,´ X �44ï�yBa�08$�È�0
�7-�> MG 41 
¼ Brey 58 �9�£�×$À 10 ,´�0�£��


8,´Ba�7� 4Ö�j 2�È5�
8�y�Ö�>�yBa�6�À�È
�7-�_#kCó�O
��]Cµ�à�O(6&è+‰�;,´8$�ö�O�×$À

11 	5���0NÇ OB �O�È�¦�yBaE³EŸ�È1V
8'�1y/ë�€�ƒ Q
»�È�>$À 6 2«�l�×
� 3 �Z$À (1�Ã 7�Ã

12) ,´�yBaE³.œ�È
X�y�–#�!å
¼ SIMBAD �]�¦�Z�®�`�)�Ä�ƒ�È�*�¾�yBa�ÈAÔ�j
�7-�_6ü�Ÿ

AGN �FCµ�à�O(6&è,´8$�ö!»Pè (�²U�#N
¼�]�€�O )�Ä

Kanavagh 1y�ê
[ 31 ]


X 2019 �¤�) Chandra X �44ï �Y�· 
 ,´ �  �žF�>| �4*6�È
X 0.5 �

0.8 keV 
.�ÿ�:�Ç�` 10 �Z&é$À(
. 5 �]$À 1�# 7, 9�# 11)�ÄLopez 
�LO
[4 ]


X 2020�¤�6 NuSTAR

X �44ï�KF�KŒ,´ 3 � 20 keV ,´
.�ÿ�> 30 Dor C 
X 0.5 � 7.0 keV ,´ Chandra X �44ï�Y�·
 


.�ÿF�>|�)"��È�7�* 9 �Z&é$À(
. 5 �]$À 1�Ã 6�Ã 7�Ã 8�Ã 9�# 13)�×�i�ž Lin 1y�ê
[55 ]


X 2012 �¤

,´�62«�È$À 13 >Û.ž�Ê�j�IF98$�ö�Y�ƒ	ü�O�×
X Chandra X �44ï�Y�·
 
.�ÿ�]�}�¾�]�ó,´ 3

�Z&é$À($À9�# 11) 
X NuSTAR X �44ï�KF�KŒ�]�¦�Z>Û�Ò#{� �̀Ä

4 Q�7-EÀ�4�>�OLu"D�ƒ

30 Dor C >ÛAÔ�j�_%ð#��>
˜
$�ûCX-(�Â�Œ+X,´
j�p�È�>�³-(�£,´"D�ƒ�6�€�Á�">Û
�)à�Ä

%ð#��>
˜
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Current Investigation on Superbubble 30 Doradus C in the
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Abstract: Superbubbles are large shell-like interstellar medium structures formed by stel-

lar winds from massive stars and supernovae. With obvious emission signatures in multiple

wavelengths, superbubbles are important sites for studying the radiation mechanisms. 30

Doradus C (30 Dor C in short) is located southwest of 30 Dor in the Large Magellanic Cloud.

Its location is basically consistent with OB association LH 90, suggesting that this super-

bubble may have been created by it. Since 30 Dor C was detected in X-ray band by Einstein

satellite in 1981, its X-ray emission has been observed and studied for many years. 30 Dor C

is the only superbubble dominated by non-thermal emission in the Large Magellanic Cloud

and it's also the largest non-thermal X-ray emission source in the Local Group. The non-

thermal emission covers the entire region of the superbubble and is most signi�cant at the

shell. Such bright non-thermal emission may due to particle acceleration in the superbubble,

and to �nd out the evidence, the magnetic �eld conditions in the superbubble and radiation

in other bands have also been studied. Compared to non-thermal emission, thermal emission

in 30 Dor C is relatively faint. Most of the thermal emission is detected in the eastern region

of 30 Dor C, and there are also a supernova remnant found outside the superbubble at the
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southeast of the shell. In recent years, with the advancement of radio observation, the s-

tudy of molecular clouds of 30 Dor C has also increased. This paper reviews and summarizes

the research of 30 Dor C up to now. The basic situation of thermal emission, non-thermal

emission and other bands are discussed �rst. Meanwhile, a summary is provided on the

point sources discovered inside the superbubble. The evidence of particle acceleration in-

side 30 Dor C is discussed according to the radiation situation, as well as current particle

acceleration models and the formation reasons of 30 Dor C.

Key words: superbubble; Large Magellanic Cloud; ISM
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