
���������	
��

 � � �
��������������	
 �113�0033 ������� 7�3�1�
��������������� �351�0198 	���
 2�1�
e-mail: maxima@phys.s.u-tokyo.ac.jp

� � �
�NASA/Goddard Space Flight Center, Code 661, Greenbelt Rd., Greenbelt, MD 20771, USA�
�Joint Center for Astrophysics, University of Maryland, Baltimore County, 1000 Hilltop Circle, Baltimore, MD 21250, USA�
e-mail: ikebe@milkyway.gsfc.nasa.gov

��������	
���	���� ���� ���������� !�"#$#� %�&
'()�*��+,-� ./�01�2����345��+67 89:;6���+�< =>
 ��2����?@��()AB�CDEF�,GH��IJK�LM�NO�P���'Q�01
,./� XMMRS	T��UVWX�YZ�NOE[\� ]�+()^_�`aEbcJ�<

1. ������
��

������ ��� �!"#��$%�&'
()*+,-� ��.�#/0#�1&234
5678��#9�� ���#:;�<=>?
3�� @,���<AB-;�<�CD�E3F
�$� 1930�G� � ,H(-1)4 F,�I)
X�J%�K6L<�(-MN&OP+,� QR
�;$���#;�#���<SB3F�$� �
D�B ,3)TUH(34
���)�V-� X�<��W3XYLZ� W
[\] ICM (intra-cluster medium) $�^_B 
,H(34 ICM#`���!��)�a� V-@
#;����#;�<��?bc34 F#dDe
C�=�� 1960�G#fghiMN2))jE�
1971�)klmno3)$� p�Bq� �r#sq�
tmukvq�(w���# xyz{| � � �
$U-}( X�<O~a-F�4)�6))�<�W
34 ��F# X��� ����$ C~a-��
#���$� ��Z��f!"���<��6X

i6�#a-����W3��$$��U-6)4
[�[ � �`XYLZ� X���#�%&�
O~$&aD� V-����(w'� 1 Mpc <
�W��[��)� ��#�`XYLZ$(]H
(3�(w)��� ��#��<�CD�EH(
-� &234a�a 1970�G#*�����#
X�vt�im#+)� �,-a-.��6#~
W/��� ���m�8 6.7 keV  $O~+,3)
¡¢7)� X��01)��+,H(3F�$£¤
�[¥� ��#7¦�6#.?2§[¨©��`
XYLZ&23�(w� dDeC)�$£3a
-4
ª«#��&�� ���#;�#45�QR�

;$ 80�90¬� 7¦�6$ 10�20¬ &� I#
®U� 60�80¬ $ ICM�¯E ,38)4 �!�
��(w ICM#�(`��� QR�;$%�°
±aH���²�L#³f8<¨´a-�C� �
�+,-%���m�8$µs6+,-��&2
34 ][r)WMAP9)[¶#MN&·B ,-
��#;�7�¸Y58¹ Wm�0.27 �ºh»7

��¼8 2004� 1¼6



����������	
�	�������
����� Wb�0.046 ��������� ���
	����
� Wb/Wm�0.17 ������ ��
�� �!
�����"�#�!� � ��
���	����$%�&'�� (�)*���
+,��!-��.�/�*#��

2. ���������	
�
���

�0���!-�1���234� (cooling

flow; 56 CF��'7 ��� ICM8 X���9
$:�;��#<� !=�>;�?"�@*#
A/�BC$!-�� D��� � �	
� X�
8%./�B&E9'(/�� /FGF�)*+
>HIJ,+�-K.L�M(NO!� P%QR
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N{ t�O%��� D�!P|� X�}��	
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-�� b�}d��� {�\:@B��|�� 
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©�� 7§�� �� b�}d$:vx��
8z�'�	� -�#�ª��«8�/%VW
pV�8w#��t!� D�
�VW9�� 1
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��(� ��BC�9I�����Q�>��
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1993$�XdYz��� {>N| s?25)�>
�� {>N| �Z}�L��� 0.5@10 keV �~
���"�p[���\]^
� _`0�#8Y
�� X���t]^0a[jd� ~[����
��"�p��]��t�\4�0�]����
��,���b� �c�� H�c�de�� 0�p
�p���\�BC�tfg��� (GIS)26) ��
h���0i���c)�� {>N|s?�j�

@��3���� �Kk�lm�V�V��>
���� Ad�0�n�����#���

Fabian� {>N| ���� ¡¢£p�¤o
�>K� s?�XdYz¥� 1$¦8pq�rI
�� pq� {>N| §p¨
¤s�!p©�t
0��� �8�ªuOm0v#� «wxy�zO

{ 1 {>N| �-)�|���� ¬U©"C
®������:�� X���"�pC
¯°V"� ±�!p©� �}² SIS, ³²
GIS�� 	´�-&(W<� ICM�µ5��
�565(�¶~��J� X� ����
>���H(¶~�m�� ·CV¸:¨�
!p©0¹,-8ºHN� 2$��»'c[
 !" ���
���A�w� SIS
 GIS


0RSrVN� !"� �� �$@�
�1.5 keV, ��� 
� �$@� �3.4 keV, ¼
�� 
�()����
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�������������� �!��	 
�
�"#� CF��$%����� &�!�'(
'()*+,��)���	 ���-)��
.� � CF��/01�����2)�� 3�
� ICM4� Th���4�56�4��78
9:;<=�� !/�>������ ?@�A
�B,	 C�D)�(�01�� ThE10 keV

(12F107 K)� GH ��� ThE2 keV (2.5F
107 K) I,	 
J���!�� X�@KL
MN�� Th���4�HOPO�789:�Q�
RSTUV���� H�)�>�?@)�,� 
W XY;Z��,��I,	
![$\�"W#$�], ^IB!_ 
`�
�01��a%��D,�� b!)����&
1��`)� '� Lc d)�,e���QB,
4� Tcf0.7E1.5 keV [(0.8E1.8)F107 K] (�
��Q;� KNgh@� ijkhN@� Abell 1795

�l� )*lJm�01� !�n#�opH�
�	 +�� ^/ ) CF;@KLMN,-)b
.(�_ �qrs27)	
3.2 ��������	
J`�����*+�� �,tl/��u0H
��v�s�w�������� "#�x1!�
^2��O����!!�_ ^y34
v�5'�
�
6z�{|N�5',�_ ^}"�~��7
8�- ")��9�)���+�_ �{�M�
���(���zI,	 |�k�:)��"#
�;<)�� &������� =����4
�;>J>�(��I,	
O�? 1)� �4@"� X�W�;���

-�������� 
�� CF)�,��AB�
)����D,�� ��)C�H��DEM�/

F� �����G�� l�01�!��a%H
�� 28)E30)	 J�Hd�& 2)�B31)	 ? 2)�
�� 4�)�,XY�� !m`'�)�� �
�(�)��� 29), 30)	 
��? 3)� CF�)

���(I4��RS� ^CF{|N_ ��.�
,�Q{|N���� J�) Th� Tc� `K/
�4��RS,J�� ^IB!_�@KLMN;
�����L(��O`J�;U!�� �&
1�	 ��>.�M�N ��O�� ��� PQR�
�S��� ���T�� �;����`)� ���
�01�� ThE3.0 keV � TcE1.3 keV � 2@
"32)� ijkhN@�01��� ThE4 keV �
TcE1.5 keV � 2@"�!Z>� 33)	 �!�? 4

)�  /�01��¡�,U¢�V£,�� Th�
Tc�G��¤���J)��)2��)/��4
@"�¥T ;W>,�I,32), 33)	 ? 5)��
01�� 3n¦�����)�� X#�\4@"
;�=�� 
J;=Y����>� ,� `§
Z;� 29), 30), 33)	 
��$¨)� CF����
� 4��789:O�=B,����)� 

�;opH�� �I,	
[C©ª� 1F¨� 1994F 3«)O��¬
H��$%� ^IB!_ ®¯°±�H � \T

& 2 ^IB!_ � X�@KLMN!�]���
CF)^`?@AB_�� ^IB!_ ²:�
` X�³´�µ!�Za����?@AB
_�V¶ �b· 31��c¸�	 t�rl�0
1�)� �� ^IB!_ �G�²:�G�
���(�¹º�� ,	
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.� _#7�` X)�i�*jhk+�E�� l
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/h01J2"r3�h<� 45�=-�6?.
7s�834), 30)�9:��J2�t?� ��< CF

���G�Y"�;�u-h?�C�<��% �
�=>�� vw��?�x@�A+0���#
$%
3.3 ��������	
��
vw�B?.� 'y (Fornax) z{C�A��

D|.EFh-}���% ��z{C�� ~�Z
m
Y�Z�G"A��� =�'( cD z{
(NGC1399) �H��"0� X��"I1-.
?�35)"� vw"���� ;<���M? _�(
"` �G�6?.A���C�'� ��z{C�
1��,-$���� ~�Zm
Y�Z�G��
J����;<& 5K���u�0�36)% =��
vw�� ~�Zm
Y�Z"}L�.?�� MD
���u*�"0� X��"�67$C�8�
=-��N7$�@ _#7�` �6?.A��
t0�% GISOP�Q3�[H��������
'yz{C� ICM���R2 (1.2 keV) �� X

�D�ST� 2US� _V-�` �W�X��
�uh��YZ�q<z{C��[�\?� ],
?�� cDz{ NGC1399�^5 50 kpc �_�
�67$�C�-}��37)% �-�;<`a�b

c�dU�u�B��h*� e?"��f��g
��h0�%
=�K�����i"� cDz{Cz{CC?
�f��jkch��:��H�X�� �lc
ST�<7C?�-}�#$% m|�' Navarro

138)����?���i� N[mn
o�m�Z
�t?� z{C'(n���iST�� =-/�
opc��+-.u�q1h�~�X�R2ST
;<&l*'(�r'7$�C�<��% sth
NFWST�uv�#$% vw�-}�� R2S
T�w�.'(�E,��Zm H"x?C?�
>�� NFWC0Qc�b�"� f��jkch
��:��H�X�C?�>��¡h0.?$%
y¢�z{C|-$��xV<�h?"� �lc
STC NFWST���1";<}��£?��
/B¤~"~?.?h?% ¥£�SJ3�M? N

[mn
o�m�Z��� ,/¦/h:��H�
��§�W&�u$�C"x�,-.?$39), 40)

"� ��?���iB��� A�,-.?$;�
hf����ch��:��H"JX7$���
���/B�����"�?% X���¨©ªZ
�«�"�h<«?.?$��&�-h?%
&�K��g��� _h(B� cDz{�^¬�

XD�"�®�<7X��� �� CF�¯?
��h*� E,��Zm H"V-��W�X�
��|°h?�` C±²?��C�#$% /,�
b�1�"���;�B0�% ���� 'yz{
C�z{³C?0.&;?]´�hµh��� C
.&K��C�.��8h?% �C?0.�ZY
¶H:y� qC@y� ·H�¶:yh��z{C
��� '(�M2US"l7�.D�ST�J2
"��*� �¸��yz{C�� &C�1 CF�
X�h?C,-$% =���(B�"� CF�H
�9:"V!"�u?C,-.?h"1� M2U
S"#/<l*h?� Abell 1795 �#$%
�;*'¹��º»D�R�1�R$��º�

(Xu Haiguang) "�~����� 
� Abell 1795
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������� X��	���
� 3 keV ���
� X�� 3�10 keV �� X�������
�������	 100 kpc �

� ����
� b����������� !"�#�$ %
&'� �������
� �(���)'���
���#*+'� ,�)-�./012�3�
4�5� ICM!� X�	����6#*7�
�8�$ 98��: ��
� �5� ICM!�
4�;� <=#���� �600 M�/yr  7->
��?@���!��5��A#�$ 98��:�
@BCD������� ?@���
�7E7
�100 M�/yr � ���
 98��: �FG��
7� Fabian��� 27)�!HI5*7����
JK�L"#�M7�NO
�7$ ��P$;
�
� %Q7RSTUF VFabian&'��O5�
7W  ��(�)3*X3+,I5�29)$
3.4 ������
YZ-[.\YZ�]^_`3a&5��b/
�01	��cd�PO*2�O� �b/34�
56N 3����� �7e8�*f93O
��� 98��: 8�$ :gh��i�j;[
<k=� >?���l� m>��@n��AB
C��o2!�I5� 98��: 
� 9*p&: [
9qp!: ��5�;�41)�45)����rD��
� 34sO�$ �5��;�
� E
 CF �
7tu�v%�� ��,5���7%&p
FwO�7$
xGyz Vm�� {|}H�W� IJ~K� I�
�� VL�� {|LmM��W �
� 9qp!: �
NxG�!��;��O�� YZ-3a&5�
PQ#�.\YZ� 98��: o2O� ,�R
7Nd?@��b/34!��A� (0.5�1) S
T348�� �UO�46)�50) VMatsushita, et

al., 2000 
 2002V��WJX ��� !H�
 Y�OYW$ )#*.\YZZ4I5��b
/
� N�
[3\'�&5���
� �[�!
j��YZ-�cd3&���I5*O&7� Y
Z
�Ndcd3]&���
^�8�� !

_�3�#�$ �5
YZ���`����U0
�3������v%
�8�$
�a�
C��YZ-��FG�P$O� X�
�b(4�!<�5���[��c� � d�3
4
��ST34� 0.3e��,�#*7��
3fO� 1U�0�34
��g�YZ-���
���� �h<O�51), 52) VFukazawa, et al.,

1998 
� 2000V��WJX ��� !H� 
Y�OYW$ 1U�0
+�3YZ-��48�
3� II�iN�j�3)�YZk&���I
5� d
,��3 Ia�iN!����lO�
 �4�5�$ mI7�
./012�!n7�
�� YZk��5� II�iN�Z4o�p
�3q����� !���#� �4� �
�a��;�!r_��$

CF�st8�YZ-���[
� &� 
��uv!_��3�#�$ �3 9qp!: �
¡P��� + �¢YZ-
� d�34!��
w4�� !h<I5*7�44)$ 98��: 

,5!£�xI532)� &�yu�{z!¤0G¥
�@¢YZ-33)�Hydra-AYZ-28)�AWM753), 54)�
Abell 405955) ����¦K3§+I5�$ �5

CF�r¨����{| �#�$ �E�� CF

�r�©-)-3� J}3]^_`!ª~���
�3«�#*�5*7���� �b/��
�#
 ��� o2I5�)-�Q�����O��
�
¬��7
�A��8�56), 57)$

cDYZ���
� dA���1U�0�
wO*+'� ,��d 1U�0�34�

� ��ST34�3L���� �h<I5
�58)$ ��g�YZ-�5®� �5
1U�0!
C7ª~�34� 
 �#*7�$ )#*
cD YZ���3<�5�����b/
� ª~
� ICM!�4� O*
r_!��� cDYZ
� Ia�iN!����lO� �4¯��4
�7$ °±� 98��: )'b²³�´F&µ�
�8� XMM¶·FD0[¸20¹^!�5O�
º/�	�!o2��)-3�#�;�� cD
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� ()*�+�
�,�-$.����
��� 1995�/0�� (CF��1
�+ �2
�34� 5678��9� �:�;.�!&��
�<=�)&�>��?�
�4�@�� Fa-

bian�AB.�&C'DE.F%�����
��� 5 �GH8I78��� CF!"�
#
�$�.JK%*&'.� (L)@M(LN
)
OO/*�%�+�P�M&��Q'� 

�
,�"&��� )�R��R�-.�/S�
�S� ���JK0*T�U����V1�
�>� 2345����� 67������
CF!"�"WX89
���%���:;
�%��� <Y5�GHZ�=>?� CF!".
@[A%�PK� ()*�+���\�-$.
�
��
�����]�>� ���?��B^�_
.C`'��'D@�a�M�%��
�.�b3.O4&��E��Fc� 
�$
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Abstract : The cooling flow paradigm in clusters

of galaxies, which has been extensively accepted

among the astrophysics community and was

almost a “mythology,” is being denied completely

and fading away. In this paper, we describe the

history of the paradigm, our ASCA results that

gave the first observational clue to attack the

“castle,” and recent XMM-Newton and Chandra

results giving the knock-out blow. Some e#orts

to create a new “mythology” are also introduced.
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