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X���N��4)� �.�"Q�(������
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K�A2#�� g7h��TU'(�� p0X�
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DED7 X����EF��"����[f#�
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4�+�e���MAP&KMy� g7h�	�
W7�E7TU���I�+$�K�YfI$
%15)� R��g�J#2#�#� �gAw­�E
(1 GeV®109 eV)������hi�¯°��e
±����!N�HG+4���FU�²³g7

�2 B�E��( �i_´�UµfPI�K�zy���
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� 1 ��� aª `�Kab RX J1713.7�3946«¬� X� �c�?� % TeV/0���� �­X��, ��� b,

cª ®«dU[� (b), (c)�¯°�, i¥¦?[E¤L¢£$+ X�����0~	^��+, ���	G
H(�)*+
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A���:���:
23#$�
 TeV?&@*
� H.E.S.S.�BC�DE��� HEGRA�BC

F3# 2001�
�G��#$H21)
 I�� GeV

?&@*� 2010�
+JKLM�
F����
�G��� N$�O�PQ�9#� GeV�R�
�ST�=U���2�� �VWX��V�9H
��
Y$#�Z��H22)
 [ 3
� ?&@*\
]')K� p0�^_`����9H!a�bc
KWde
 <<�f���H !� 0.3 mG��
��� g21�� 0.1 mG����h !���
���
 i��2$�j ��!k
F�l�

A�����H?&@*;�W�m3#9no
p
nH� "� X*
A���qr
st1?\#
�W$$#� uvwKxy%kz{|&�}vw
Kxy�~5�1049 erg������
 <��}�
�vwKxy� 2�&����
 9:9� ��'
��l�
A
F�?&@*���6
7�P3
#$�
 ()��� X*M� Astro-H*��
Soft Gamma-ray Detector (SGD)
F3#l�


A�+W��e�<��� <�,-
�.W��
�<���	���/���


3. ������ �	
��
���
���

3.1 ������������ !�"#
SLAC�0�1���0W�\)�9H��
L�%�&�9#���� 2008� 6�
2��
���H+JKLz?&@*�3�BC�� �S
T��9# Large Area Telescope (LAT)W*�9
#$�
 LATST���&�)&M� EGRET

[ 2 �O�PQ�%|]� A�!� i�p�  ¡* i4p� X* i¢p �£¤
 !�� VLA (4.7 GHz)�  ¡*
�\¥�¦§y�3�BC� 3.6L'(&�� X*�¨©&ª-M�� 4�6 keV�
 «��R��%&'(
)(&
A�5¬9#$�
 X*£¤�=¡­
+,-.&)®¯���� ������°6Wde
 7±
� 5²y³'
 i�´ 16Wµ
¶�
p

[ 3 �O�PQ�%|]� A� Xz?&@*\
]')K
 8*�uvwKxy%k_`�
p0�^?&@*\]')KWde
 '8*�
'*���·�uvwKxy!k
F�l�

A� ¸�&�)&¹9\]')K
 X*
cyº��´ 23� ?&@*cyº�bcK
»*��´ 22
st1
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� GeV������
��������������� �������
��� !���"#$%%&�' ()*+,-
�.�/�� 01�%23��4 245#67
���8	�()*+
9�:�2";�"2'
�<-=>��������%23�� 
?#
SLAC�@A?��B	$"CDEFG�.H<
�I�J32�' K�LMNOPQR A�%23
�
S�TUSV��WX$"	YHS&�'Z
[\7S� GeV����] LAT�.H��

^\"�<-=>�_��� 1�`a�' 7b�
W49BcW51C	2d"�<-=>S� GeV�
���e�]f1g1036 erg/s��$32�' [\
�h��<-=>� TeV����e���i3
� 10�j���2' %7H� k7S TeV���
��l�
�"��mL#\32"OnoP��
i� 5 Hp��q������r$32���
]&�' s	th�uv� GeV����wQxy
*��_�i�z{S��^\b� ����|�
�}~�*�D�S.H������' [\#�
������^\"�<-=>�� O�x�y�
��� �]|2' [�[	����!��<-
=>�Y�� �"� vs���#��� ��$�
K2��� S�Dz�Z �J�	�5Hc
2 K�
4Z' ���#���}2�<-=>5#����

]��^\32�[	]J3�\�'
[��5#"��%5��]��& 
'��

(��	���)�$32��<-=>��^S
&H� ��NOPQR Aj��
i3	 d3
2�' ����-�(��5#r7\�' �2-
� *]+q K{,-./�Z� r7\"u¡S&
�(���¢qS£�¤L3�<-0��¥[

' ��01](��	¦2$� ���)�
�
[	��L��§S�&�' �¨� �����<
-=>�©�� 1/4/��(��	����)�
3ª]4�#\32�' �	�	(��	���
)$32��<-=>5#�����|����
q �[	]5«^\32"26)' _J��5¬h

� 1 ()*+,- LAT����.��<-=>���­1' ����e�� 1�100 GeV�®¯S�e�' °6
��4 25�.�' (��	����)�78�� OH±D²D (1,720 MHz)� ¦³�S9¥^\"´µ(�
(H2)��� &�2�_¶·:µ (CO)�� h����.�'

;T °6 ��^ K"�Z (��	����) ����e�

NOPQRA 3.4 kpc 5 pc No 4g1034 erg/s

W49B 7.5 kpc 8 pc Yes (H2) 9g1035 erg/s

G349.7¸0.2 14 kpc 9 pc Yes (OH maser, H2, CO) 9g1035 erg/s

3C 391 7.2 kpc 12 pc Yes (OH maser, H2) 1g1035 erg/s

IC 443 1.5 kpc 20 pc Yes (OH maser, H2, CO) 8g1034 erg/s

W44 2.9 kpc 25 pc Yes (OH maser, H2, CO) 3g1035 erg/s

W28 2 kpc 26 pc Yes (OH maser, H2, CO) 9g1034 erg/s

CTB 37A 9 kpc 39 pc Yes (OH maser, CO) 6g1034 erg/s

G8.7¹0.1 4.5 kpc 59 pc Yes (OH maser) 2g1035 erg/s

W51C 6 kpc 76 pc Yes (OH maser, CO) 8g1035 erg/s

� 4 ���!��<-=>�Y��"� vs.��
�#����$� K2��� S�D z�Z'
LAT�.H����]��^\32��<
-=>�º»S¼$"' �4 25�½��0'
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3.2 GeV�������	
�
*+,-./���0��� �� !���1

�$�2�345�6/78�9:#	;5�<
�3
(
��$�� =>(��?@��AB

	�&�C�DEFE����G#"&�&��
�31H� C�DEFE���� GeV�I�J
K,LM31H�?#�G	� GeV�� !�G
3���?�JK,LM#N&� 	�#��� O
P����G�QRSTU3V�	���

W44WW28�X����G�YZ���� [
\�3]^�_	�`a�?�b
(�c!��
���%�d	�&�� <>�[\��ef3]
^��?@
("&C�DEFE�2#��>�
&�<�345�W44�gh3����i3��
��
5�� �6/78�/Z[\�#�?@�
[�5��� �?@��[\�#�j5� k�?
[\��lm�5n� �?@���� n0o200 H/cc�
�?[\����� Vso100 km/s�p q>�
&�27)� �r�?@�9!���%s���tu
#��� n0o2v104 H/cc��I�� Vso25 km/s

�"&�?[\� k&wx� C-yz{n ##$
	� OH (1720 MHz)QM|M}����0�q
>�&�28)� <����"&�?[\��"&C
�DEFE���}���%� <<��~��
&� Vso100 km/s�[\���&�*+,-��
������sJK,LM�?#��q>�� �
&�6/78�gh����[\���#�q&
��� 1�1��?@��	;	�&����%
!#[\�����q>�<�r^3OP�~�
��
[\�����q>����%!�� �?��
�	z���q>��b��1�[\��&�&
q>�� �b��&��G'������#�#

�efq>�� �g�(�q>��%!1� �g
�ef��1�)*efq>�� �%!��g�
+�,�� 50-�Xefq>� s"��C�D
EFE��G#�.q>�� <����QRST
U�5�� 1982/� Blandford� Cowie��0
����V�q>�&��
C�DEFE��G#"%����1�� 1
?�1?[���� p0���=�2������
 !1"%��<�#�.q>�� =<�� �'
(��� !�G���,�3���� *+,-
./#0�	��� !b�DF,�� sJK,
LM3����b�DF,"�#4����31
H�<�<�3��5�����Malkov(# N
��)	�QRSTU29)3B¡¢��	�£
	
��<>��z����¤�?Z�[��_¥	�
u,¦+§� (Alfvén)�#� ��¨�©ª	�
[\�«&��%!#5¬­	� [\���q>
��%!b�DF,�®>¯#�#�°��&�
1����� ± 5���,²³��´34530)�
��b�DF,16µ�²³	�&�� 78JK
,LM�/9��?@���X�0¶ 273=�O

�5 <<��� [\��&��?#�:5�gh1�?[\��·5��

± 5 �6/78W44���b�DF, k¸¹K
,n ��� !b�DF, kº¹K,n� �
��G����%!�?»1�?����
(primary)�� ef�?@�� pp[���
°�;��?»1�? (secondary)���1
�� �� !�G�sJK,LM1?»z�
�_}� p02��� !b�DF,� 0¶
30���
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VMC/VSNR 
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��
�
����� VSNR����������
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�� B0�20 mG, f�
0.22�
�&'(���
)*+,�-��

./0��12�
3'45�6 �
�
���
�/�7�89�:;<�,������� =>
?�@ A2�B�  	!"#$%$3CD9�

�-���96 'E4�F� 	!"#$%$�

�4�� GHIJ 	��D9�� ��K)*+
,��L-�M��DN� ��OPQRSTU
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Abstract : Galactic cosmic rays (CRs) are widely
thought to be accelerated by the shock waves in
supernova remnants (SNRs). X-ray observations
have shown that the magnetic field is amplified at
the shock front, which may be interpreted as
being due to non-resonant CR streaming
instability. The magnetic field amplification is
now considered to be an integral part of e$cient
di#usive shock acceleration. Recently, the Fermi
Gamma-ray Space Telescope has detected
luminous GeV gamma-ray emission from SNRs
interacting with molecular clouds. It is shown
that the gamma-ray emission can be explained by
a model, in which a shocked cloud and frozen-in
CRs are compressed by the supernova blastwave
as a result of formation of a radiative cloud
shock.
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