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(Chandra,XMM-Newton, �8{*| ) a�}=k AGN y9P�~�d����M�?�3�!1�# s	|$aXd ��u >?u*v�n!�q�r��&6��X� �!��|Qs?y!�����X� a?��t(n����*����|Qs AGN �3� a���j�f0� ( J?`�RF� � jX�$�&oa
�3���0� · ���*T ) oq $�8t(n��*��10l�m¢¡�u�v6n���o	5�6�H X z�	�� a
£%s¤t(nX�9��¥����h|s Warm Absorber o� $�Xt�nIK
N�O ��f0¦�§�18l�m�¡?u�v�n6�6o�d%�zP¨~	x5�$n��© -*.6x#n36�ª © x 5 £��?y X z�W_X�]_^hx
�$n «¬{�­�®°¯*y!±*²�³�j$´*��µ6v�u AGN y!�3�*�� y�¶�#�a!·Fn�y�¸F��¹
x�º�n���»*¼�y�½�@!¾�x$¿9À 10 keV �$Á*x$y�Â*Ãhx�¿9Äcg8i*Å*f�Æ�Ç%È¸0É�Ê�a�ËÌ®ÍÀ�Î�Ï�|Hs�y9Ð�ÑQ�ÓÒ�Ô�a�½ Õ8{hn6Ö�oq¸9×�¡�|(Ø8w0�Q¡?|�¡¤Àc«Ù{ ­�®�¯�x$¿9À�ÚÛ ¡�w�ÜXÝ�¦�Þ9ß ah}(àâá X z*Â3Ã�a8ã$v3u9ä�ß*å�æ�y�ç�è�x8±*²6{(n�Ö6oÓ¸*x�éÓÀ�êhs?a 0.2 -

600 keV oqv%ë�ì*í�Ã a0î6w�n8ï3ð0±3²Hñ	ò�ó�x�º$n��(Öqt�a�}(àÍÀ AGN y
��ô(ic�õk$x 10 keV��Á�a�ö�s¤t�n?���*����y9ö*÷¨àqa�ø6t�nXd%ù_À AGN ±�² aXã$v*u8É�Ê a�ú$µ6x�º�n��¶�ûhx9ü2ëýÎ�Ï�¿9À NGC 1365 o�vQë AGN y$þ8x ñ�ÿ$Ý������¢� 2
� a����cê!t�n�ñ0y�x�º�n��

AGN y
	��
��
�x�¿9Àhÿ$Ý������¢� 2
� ¿��������ýy���v AGN �������*|Hsý±�²�¡�w9Î�Ïhx�ºn�oqp$rHs¤t�u�ã�àõÀ��*w$þ����h|cs!y��$�(¸XÀ �! �"8���Qù!y9��������#*�8�Qê�t%$6Ö'&�¸�(s¤t$u�v'$�� NGC 1365 ¿9À�ÿ$Ý������¢� 2

� y$þXx ñ*)�+�xXÀ(�0�-,h¸�.(ð�/10�è%2�3�4 time

scale 516%é�®87-9H¡;:�ã¢àõÀ����-<�=6¸1>c¡�®87-9H¡;:-4�$�&*?-@BADC�$ [11] E�F�G;:0À�Ö;CHA;2
7�9JILK-M%#�N�O�P�$6Ö�&;5XÀ AGN Q-R�<�=%2�S�T�¹U�1V�¶%#�W��3¸�$X&ZY�@'$�E���[9À Warm

Absorber \�¼'5�¿*º�$0¸8À
»3¼'?�@]ADC�:�4�[_^ X `*Â3Ã�5�2�a1bUc]I;dJ$e<-=Hf(à�ñ�g�h�èX2
6Qé
41<-=%#_i�jUP�$�À8æ�k1g�h�l�m�` · a1b�`�¸8À 6.4 keV ∼ 8.3 keV 2�Â�Ã�#�ö'@�:�4�$ [12] EÖeCnAe2
lJ"
Ý�ÇoIeK-M%#�¶*û'P�$6Ö�&�#'f�àõÀog�hBp�"�q-r�2�s�t · u�è · g�h�v%"�wo 6´��%ù
2_xUyBI{z�[_|�}*À Warm Absorber 2_i�~6¸0À
����S����X#�º�$
�1�%�e���]A;2-�6ÆJ�!���� ( <
=%2��FÕ ) 5�º�$X&e4Që!��
Hñ0º�$8¸XÀ�KnG_4�Ö�&�#�W�4-:�¿�����f%������Ø1:�4���4oEÖ12'f6ëL# X `3í3Ã�59±*²BI
P'$�Ö�&L#'f(àÍÀ AGN QUR�5�i%é�:�4�$$ê��������
<�V-���JI{�J$Ö�&q¸0òhó�5�º�$
E���N�O�5�¿9À�P%�����-�J#�fo$ NGC 1365 2U�3ô%�n�8�U7�9BI�¶�û'P�$6Ö�&
#�f�àõÀ AGN 2
	��h¹�V�
X#!·]$
E
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�
2 � � � � � �

2.1 �	��

��� (AGN)

2.1.1 �����������������
AGN ���! #"%$%&('*),+-%. 2�þ�#�¿0À#/�9 -0. � (AGN) &2143oC%$!É�ÊB#65�$ ��m ��þ���� I�ñ�Ø�[�ñ�23¸87%9�P
$�E AGN 2�6cé$ê
¿;: � ¹�#=<(>!?�0�èJ2�6cé$ê�56º'$A@
À%F�Ö1� A!��Bcê
C�$8C4Do�FE� �¿G Ê%2 -6.6H Ï%2JI�è�#!K=L�P�$!M�ù;5�N�$
EQÖ�2�f�ë;�=O�4=P�Ã��HAL2
6#I�è%2
�%B (Ltotal =

1042−47erg/s) Q8R0S�2�f�ë;��Ö�&;�HA AGN þ_�%#�6�=�,%2%T�"����=U� ���@V769�P�$XW IZY�[
GL:�4'$
EI6\J2��0B6]J#�f�à Î�Ï%2166^�@6_ é'&J3hê�C%`�#baHIXc#d�P�$�[���##Q=efI$è%2#g%h]&e4HëXñ
2!@V769'P�$
E%Ö�2fg%hiI�èX2(Ö�&�I Eddington h=jfI�è &e4�4VeHÖ�2#h=jfI�è�#bk G
[J&Xé�2
�6B#] &!þL�*Î*ÏX2bl�m4Qbn GL4�Ö�&Z@;ofp &8êLC�$�E(Ö12 Eddington hij!I�è�ð�2_�6Bf] = þ
�*Î*ÏX2Jl�m'2%qbr�� A!þ_�%#�ù�C��6s�2�=�,,@=7#9nGe:�4'$���2!S6h�I�ö3÷cñ�$�Ö�&Z@�5�éo$�E
4���þ_��Î�Ï%2
=�, M , I�è L &�G
[J&XéZe#t0u r #Xã,s�$;�%B%2���"������ f I

f =
L

4πr2
(2.1)

&{P�$X&ve��%B%2Jw�9-,B�-"�������Q
f

c
=

L

4πcr2
(2.2)

&e�'$
E]f3Ø1:��%B6] &xl4m�@-W�àzy%Ø1:�4'$X&XébR�S�2J{(@V|¨à~}�W�E
σT

c

LEdd

4πr2
=

GMmH

r2
(2.3)

σt Q �z����Ç��%�(�V��÷ (σt = 6.65×10−25cm2),LEdd Q!C#���6Ç ��Ç�I�è ,M Q$þ_��Î�Ï%21=�,
50N�$�E��U[ieVl�m'2b��#8ã�4�:0QJ7#9*èX2�6Qé
4=�#��2�=�, mH 5;�6�BIX���_:�4�$�E 2.3 {]I
LEdd #�W�4-:V� ��&ve

LEdd =
4πcGMmH

σT
=

4πmHc3

σT

GM�

c2

(

M

M�

)

≈ 1.3 × 1038

(

M

M�

)

ergs/s (2.4)

� 2J{X� AZC6���4�]�2�;h=j#I0�(@�=�,�#�2#�=�%7 GL:6����e6�%��2
=�, I*�%@�C,3=ef��6�h=jI%�,@=���6 XW�@����( �E �6� 5=¡(¢4£ , AGN 2_�%B(C%D���E!¤�I Ltotal = 1042−47erg/s ¥§¦-S
P( �¥§e8�#�F¨b©�ª�=#«�Q M = 106−10M� R0g�50N0 �¥¬���% �E � C��6sfª�6-=6«BIX<4>V?f­#�ªiO�®=P#¯�£
b(°, �¥X±, �¥ve AGN ª!C0D���Ef¤
~(@V²�=6«�± BH ªi769(@Vo#p³¥X±, 
E
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�
2.1: �����³¥ �%9'?�@ A�C��%®, e�%B�i�~�ª��
	�qJr

���6¯ �%B�i�~
g
� ����
J�§£�f8 ��(�o�-� �Z�,�Z�%B�
� ` ��� � · �x¤����4£�fA ��-�%B��� I ���6|��%e-g-h��_C'[������HA2ª�m�`�
� ` ���J�_���HA2ª! #"��%B
X ` ���6|��%e �x¤����%±%$bª AGN Q-R�&
'F£�fA �(6B#|��%e-m�`
γ ` ����
J�§£�f8 *),+���p �X� �%�

AGN -6��.0/�132�4
AGN ª65�7 ¥98*�;:��=<?> γ @��BABCD�D�F£;E�F��6�0ª!G�H,@ �=I A0N0 !J�KfªDF!°=e=K;L=M

L4ª!�9�#¯�ª!GDH�£ON�� AGN ª!PRQ§±TS�U�£=N8 WV6B,@TG�HOAYX8 !J ?? Q��9�D��¥ AGN ª6Z�[\�] >�L��%®, *V�^�S
U�ª��
	�qJr`_ � £%��¥X°�Fba=ª3A�N� �JR%g%ª!P�£Je AGN Q!CD�D�F£;E=F �cG�HOd �OI�e d=eV�#�,f�¥b£ � L,>XªJ|�gYh6i�±� Wj�k?al  !J�KBL�>Xª!mon�h��
�p
rq¬ª3sDtDu AGN _*G�Hv8*�6®4 *w#�F£ON8 �a;ª3A l  �¥ \
] >pL��� �yx�G
H,�6L� BzD{r|vq~}(ª!�b<,> AGN h��o<4£!g����6L� �J
AGN �0���

AGN hTx�G
H,��L� BzD{r|vq~}�£oN����9�r"%£B���0ªoNO�*±;g��bdr�6L� �J
• Seyfert �
�

Seyfert ���YhTxo����
#q¬ªBt0® AGN _*�=�6®, X�#�OA l  �¥ \
] >pL��f� �yx��DFT�3�r"�
� £!��[v8��6®4 !J
z9{r|�qy}oh�x3:���ª6V�^Od9t�®�¥*®?��5�7%_�aA���f� �yx �
�D� £�%®D�D��ª!�(®T�
@ ¥���ª!�(®T�
@����Od;G�H?�6L� �a;ª�_ 1 ��xD�3�=�4ª!�(®��
@�ª!�Dd
G�H?��L� �a;ª=_ 2 ��¥�gD�O�( �J��
 
¡�ªJ��¢#�#�,a � ª!gD�F£6£v8*�%®4 3F!°;¤D�`_W¥¦ A,�DFT§b¨3�� �J

• |;©�¤;ª(¤
AGN ª0¨0A=�va ��« dV²,X;®;¬%��J�zD{r|vq~}ohTx#²,X;± � �
­
®%_W¯°8��%®, *±bdB5
7
AT²o<T³
��£6��[v8*�6®4 �¥ \
] >pL� !Jo|T©0¤Tª(¤�h!:��f¯oA0ª�¨0 ��=ª6´�®D<?>;�O>b£
Radio-Loud QSO(RL QSO),Radio Quiet QSO(RQ QSO) ¥µg����6L� �J

• ¶`·*¤;¸(¤��«
¹�º dB»¼8b½¾x ��� · :
�#¯YA�s0®;­ � _W¯o� AGN A l  �JY¶`·*¤B¸�¤6ª9zD{#|vq~}
h6�
@�¿DÀodB�°>pL
Á�x0:�� -

�
�D�
Â ¯ÄÃ γ @ Â ¯#Å6ÆD r"!± 2 Ç�È=+9¶9ÈoN=�Z±T¿DÀ%_É0ÊYË J=Ì9FTx0ÆD r"9ÍTÎ�gOd;Ï
Ðv8!F �
« ÃWÍ Ë F9Ñ� r"9ÍTÎ
gYh9ÒbÓ�L Ë JÕÔ*L�>*È!ÆÖr× ÍTÎ
grh!G
H�Ø#Å�ÙrÚ9� Ë�Û�ÜpÝ qpÞ*ßrÈ!V
^oA l Ë Ã0Ó6L�à�á Ë JbKDÈ
F9ÑBxY¶`·ãâ
¸bâ
h AGN È�ä6åo<,>!æ Ë�Û�Ü�Ý q�_�çDè
éb<?>µ�Oà�á Ë ¬
êoA l Ë Ã \�] >�L Ë J

• :
ë
�
�
s�á;:
ë%_WV`æb8�à�á Ë AGN A l Ë J9:
ë
�
�rh�ä6å
ìo<,>�V`æB� Ë�Û�Ü�Ý q!Ãµíbî�Å!�
[=� Ë0ï z%Ã�È�ðDñ
ò�ó�A ôõ:�ëÕö3â�¶T÷`ÃWá%�Ba;È�_ã�
Îv8*àDø¼ùTÔ*L�>�d=úOû0|�övq�ö
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û�V
^rÅON��!àDs�áT:�ë`_9æo8*à
á Ë Ã \
] >pL�à
á Ë JB:�ëOA;Æ � ÅD¨ Ë á�d���ë����oA
h Seygert ���bÈ3z9{b|�q¾}�ÃBNY½
	=à
á Ë J�G�H%Ó�L Ë ��@YÈ0��ÅONoù!ÓO>*Å Broad Line

Radio Galaxy(BLRG),Narrow Line Radio Galaxy(NLRG) Å!g���Ó6L Ë J
Ô0ÈrNb��Å;x AGN h Û�ÜãÝ qpÈDs�t�u�G�Hb� Ë w « Í��TÅYN#ù�C�
�C�PrÍ0g��rdÕÓ�L�xOz
{

|¼q~}?a�P Q�Í;�?_YÃ Ë J%Ô6Lv>;_��=� × Å����o� Ë Ô=Ã!h����`¶�� Ý |���â0}oÈ�����uDí��`Å
��[°86à�á Ë! �
¿
À,_"�#¨9� Ë�# A0Æ � Å%$�&YÍ#ÔOÃ*A l Ë J�'�Z�[ \�] >�L�à�á Ë AGN È
�=�)(�*�}�d,+ 2.1 A l Ë J-�=�.(�*�}=A�h;x#ä!å�ìrÈTíYî�Å�/�021%3?_W��Î°8�x#K
È�í ù!_54
��PÕÅ q�â.�3z�Ã"6.73L Ë ��8 × Å�9rá  �Yd3��[Ä8!à�á Ë JYÌ�FBx AGN È0��� × � á;:=<=Å
�
[o� Ë Broad Line Region(BLR) x BLR Å;�,>Yä6å
ìb<,>@?OLOF�:�<=Å!�
[o� Ë Narrow Line

Region(NLR) xÕÃãá`� ��@�¿9À`_BA É æT� Â �Od l Ë J BLR A�h FWHM Åo8Wà�C 1000 km/s �# È��odD�0F!��@
¿DÀ?_*ò ùyx NLR A�h%C 100 km/s ErÈ��báT��@%_*ò Ë J

+ 2.1: AGN È����)(�*D} [1]

2.1.2 Seyfert F2G
H�I)JLK�M q ���Yh�+ 2.1 ÈbN=��Å Û
ÜpÝ q�ÈBt�á AGN _BÍ�Í�ÑD<,>��bFbN=�ãÍ;¬�êOA l Ë Ã\
] >pL�àDø¼ù¾x�z9{Y|�qy}OÈ!�
@YÈ�� ] �OA0x#ÓO>�Å 1 �ÄÃ 2 �#Å!�O<¼½cgD�,Ó�L Ë J 1 �rhT�

� × x)/;0N1!3�é#Å%OQP*à�RbáTw «LSUT@V�W P�à�ø¼ùyx BLR Ã NLR
SUT È!��X%_*��� V�W � Ë

±od=æ6ß Ë%Y �3�
x 2 �#h�1"3DéÕÅ!OZP\[oá;w «^]�V�W P*à
á Ë Ã \
] T`_ àDø¼ùyx)+ 2.1 ÈLa=�
Å6�oá���X`_Wò ùWæ;� BLR

Â �od q�â,�;z
Íb�6Å^aYùpÒbÓ _ à2PTÌ,�!à
á Ë%Y.c È�d9Ñ;x�z9{Y|
q¾}OÅ9h NLR

SeT È6�Oá!��XD¿9ÀZP S �D[�P*ÍDá Y + 2.2 h H�I,J,K%M q 1,2 �°Ãgf � �D�bÈ"h�iÂ �ÕÅ0ø^j Ë zD{r|�q~}#_6�9�kP�dba;È ] l Ë�Y 1 � ] h��báT��X (NLR l
U ) Ãµ�oáT��X (BLR

l�U ) ÈT�
�bd3� ] à�á Ë È�Å%OkP�à3x 2 �`Å�hT�YáT�,XkP S � ] à�á�Í
á#ÔOÃWd0g S Ë�Y Ì�dTxH,I^J�K�M q 1 �#hT�
��ì SmT È�V�^ÕÅ%��XTÍ�n � d�Í�á,d�ÑBx
���
ì#È�ä!å�o�grÈ�p�q?_"r.>Ë È�Å%stP�à
øÄù¾x H,I^J�K�M q 2 �#h�ä!å
ì SmT È�V�^bd q�â.�0z�ÍU�!È�í��  �ÕÅ�a Ë s�áu�v _�w2j Ë dDÑOä6å�ìrÈTí��  ��¿�À,_"r.> Ë È�Å%skP�à�á Ë Ã*á ] Ë�Y P S P�x u�v�x È�y
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� Å��oÍ�á H)I.J�K�M q 2 �#È�����u-��X#½ u�v�� È ¹�º � Ë V�W��	� a�
	��Ó _ à�á Ë�Y �� 
¡rÈ��
¢
¬
ê ] l Ë NGC 1365 a H,I.J�K�M q �
� 2 �ÕÅ!£QP�à�ø°ùyx�Æ � Å!»QP6á�zD{r|vq~}¹�º d V�W Ó _ à�á Ë�Y

+ 2.2: h�i ��Â �ÕÅ0ø^j Ë H,I.J�K�M q �
� 1 � ,2 �RÃ@f � �
�rÈ9zD{r|�q~}oÈ;�9� [2]
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2.2 AGN � X ������� �
	
� ¦ Ì ] hTx
�����ÕÅ0ø^j Ë���� È�p�q��Tø
øoÌ S ÅT§Y¨=P�à���d��0x�Ô;È ¦D] hTxD�� 
¡ ]

È V�W ��� ] l Ë X XOz9{Y|�qy}oÅBÇ�áDàB¤9�rÅ�§o¨0� Ë%Y Ì;Á!x,+ 2.3 �Bx Û
ÜpÝ q�È ��� �9t
áDa=�ãÍ AGN

SUT@V�W Ó _ Ë 0.1 keV - 300 keV ���rÈ X Xoz9{Y|�qy} ] l Ë�Y �
êrÅ��.d)�!à�
� à�á Ë���� Î
g#Å! #"�à0x%$ X X���� ]�& ù # � Ë Î
g
x�' � Î�g�x%(���XbÍe�)� V�W Ó _Ë�Y Ì�d;x�¬
êÕÅLa��Tà=hbÔBÈ�Î�g#È��ÕÅ0s�á u�v X+* V�W Ó _ Ë�Y �=� ] h c _#,�_ È�Î�g#�
�6È�aO�WÍ  %-�.0/ ÅLaYù ��� Ó _ à�á Ë È S ¤��#ÅT§o¨3� Ë�Y

+ 2.3: 1�� × Í Û�ÜpÝ q�È0t�á;�
� S�T@V�W Ó _ Ë X XozD{r|vq~} [3]

2.2.1 2 X 354�657�8
AGN ÈDzD{#|¼qc}9��>:��;"C ]=< Ó _ Ë>�0� Î�g ] $ X X Â � S�T@? X X Â �`Ì ] � J�A ÝB A ûDCT� Ë Ã�x 2 keV ����È Â � ]=E%F Î�gG� . _ Ë�Y Ô;È�Î�grÈbÔ=Ã=�H$ X X E%F Î
gÄÃ�aI Y Ô;È�Î�grh;x./�021%3 SmT �0� Ó _ Ë�c _G,;_ ÈKJ0L#ÅNMPO�dRQ�S�Í�T «LSmT ÈRU
ê �0� �V PRWD� Ê d�X�T « U�ê �0� (�*%Y (Malti Color Disk :MCD (�*%Y ) Ã�á[Z5(�*%Y ]]\ . Ó _Ë%Y ÔTÈ�(�*�YOÈR^=�%_3âa`DbKc�/�021"3YÈ�dDe#ä�å�ì#Å>fbá�o�gYÈNT%h Tin Ã normalization È

2 Ç ]Ri%j Ó _ Ë%Y ä�å SUTlk ? r ? _ d#Ã0Ô]m ] È=n;:Dé�o�c
n;:qp�r�W�d?ùãÅ ��� Ó _ Ë 1"3S�T È�s0t]Y
uDâ�bKc Stefan-Boltzmann ÈKv�w�aYù E = σT (r)4 Ã*Í Ë�Y Ì-dRcan�:Gp0r�Å;/;0x Ë � x � < � x � x /�0%y�� Ṁ Ã x Ë%Y9zG{H| Y j - aYù}c�~ � Ó _ Ë $a�0s0t=Y#uDâ%�!J�g
b%�R�
sat]Y�u M��
� ù�� ùH�NJ0g9b,1!� S�T �RU
ê ����� �q� Y0�#� ù�cN1!��o0g9�%$q��s0t
Y
uDâ��NJ�gG� c �!o�g S�T �KU
ê �����l� P#� �q� YD��� b,1>�9� #�� S�T l�Ô � � ] c

2 × 2πrdr · σT (r)4 =
1

2

(

−
GṀMx

r

)

(2.5)

Ô _ � T
� � áDà���� � c

T (r) =

(

3GṀMx

8πσr3

)
1
4

(2.6)
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Ó T � c./;021!3 S�T �N����h Ldisk bRc
Ldisk = 2

∫ rout

rin

2πr · σT (r)4dr = 4πrin
2 · σTin

4 (rout → ∞) (2.7)

������� Y-��	maYù Tin,Ldisk �
� S � � ] c,Ô _ZT ��
 S�T
��� J0L rin ��� j x � Ô � � ] �� Y
� d -�� × � bRcG���tP�à�á � á��,� Ý � �=â]YG�Tí ùN�>c  �G��� j P6à���� ] � � JaL
bRc Schwarzschild J0L (rg = 2GM

c2
) � 3 � � ]�] W � ��� " T _ à�ø°ù}c rin � 3rg � 6GM

c2

� x �
Ô � �]Xoá Y a��Tà]c,Ô�� � ����Z�� � � aYù���� Ý � ��â=YG��� x ���%o+* � � � � ] � � Y
 � ��� T�h Tin �KT�h���!#"%$'& � Y)(+* ��,
�R��-�.#�0/%1�h�� ΩK , 243kP65 x�7 Q � c

E =
3

8π
ṀΩ2

2C = σTeff
4 (2.8)

� S j � Y98 T � 2.8 ��T�h � � 7 $;:�� � c
Teff =

(

E

σ

)

=
3ṀΩ2

KC

8πσ
(2.9)

M∗ =
M

M�

(2.10)

Ṁ∗ =
Ṁ
˙MEdd

=
L

LEdd
=

1
12

Ṁc2

4πcGMmpσ
−1
T

=
σT cṀ

48πGM∗M�mp
(2.11)

r∗ =
r

3rg
= 1.37 × 104M−1

∗ r
−3/2
∗ (2.12)

� _ZT ��<�=QP�$
> - x � � c
Teff = 2.86 × 107Ṁ∗

1/4
M

−1/4
∗ r

−3/4
∗ C1/4(K) (2.13)

AGN
��? j � 1'@BA � � M = 108M� c Ṁ = 0.2ṀE c r∗ = 2 c C = 0.3 ��<�= x � � c Teff =

9.42× 104(K)
� ! � � Y a4C0$=c'D;EGFIH SUT ���J8 _ ��K�L%M �G* � s�t]Y#u�,�bKc;N *PO 7

N �6� T%hRQ ∼ 8eV
� d4S x �0TVU�WBU cV���NT�h#X � c�Y%Z�[�\�] �+^ , � �a* �=��� �
_�`8Ia � b4b'QaW � �=c�_�`RQ0bN$ X [�\%] �R^ , � �a*�Cc$ 7 ��T

�R�IdRe � � 7 $�bKc AGN f�g ��h%i x �'j�kcla�+mon �6� WVp ��q�r�s�t�u=c+v�� �%� X [�\
] � Q�w�wox;y�z p a $ 7 � � 7 C�w
{+u�y �cT|U�WVU c�N�f5�
}�~c��Y4�R���'�'� �omD� _�`
Q�bRc%Y'Z'[�\�]5�
}�� * �0�5b0q'r%s�t'��g � b=d�S U!� 7 � �;��� U $ ?�n c 7 � X#�=�%�� � � 7 $ab0� � ��� Cc$ 7 � 7 T

2.2.2 �G� (power-law) ����'� ��g � b�c X ['\�]���r �0� Cc$;����$ 7 � ��g��#� �;��� x ( � 2.3 �c���9�0��g )
T �� ��g�b�� � � m Z ��� x�@9 �¡oQ;¢%£ 8Ia �0T

A(E) = KE−Γ (2.14)

Γ ¤���¥ � ¡ � m
¦ a ��§  �¨�©'ª K ¤0«�¬�­ j ¡RQ)y �0T ���0��®�¤ 2 keV �)¯0��° X [%±%²
��® m#n O 7 s0t�³�u�,0\�] (∼ 2 keV) Q;´'µ�A ���q�cT �'� �'®�¤ ª D4EBFIH �J¶�W|p ��s't
u ª�·�¸%¹%º�»�¼ O�½�¾ · ¿%À�¾ ¼ j�kcl�Á =�t U ª#Â�Ã�¼ K ¥ Á�monÅÄJj � *ÇÆ �ÉÈ�Ê 8�a wIË
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¥Ru ª O�� � ³���,��;Q)w%w+x;y�z p a�� w�" Á ª � x�@ ¼  �¡ �6� U $ 7 ���
	�� p a $ 7 � T
��w ª Ä|j � * Æ � È'Ê 8Ia w�Ë'¥G¤ ª È�Ê ��
 x������ *������ ¼ ½'¾���¯ ¼ � � ³��%, Á��a � 7 w�" ª y � � � ³���,�Q�� a�� u n ( �B~ Æ! �" )

�$#&% T$'�( "*)�+�Æ-,�. Q)¤ ª £ i �
Q ¼ _�`+Q � x Γ ¤ ∼2 /%¾ , ��~ Æ0 �" ¤ 100 keV /%¾ �21 ��C�3 7 � T N »�¼�465 Q�¤ ª � ¼
�B~ Æ! 7" � � ³��68 �:9 ¼�; ��< 8>= (

�'� ��® ¼ � x · ?�t'��® )
¼A@  � �B #
C�DJ8Ia 3 7� u ª Seyfert1 @ ,2 @oQ�E�F 7 uHG � C�w n ª�I�J�K u�L|x 7 � � W|p � D Á ¤ � CH3 7 � 7 T

� 2.4: Ë�¥ � ¡ Γ
� ��~ ÆM >" � � ³>�N8 EC

� ¼  OBQP�u Seyfert1 @ ¼OR6S [4]
ªUT u Seyfert2

@ ¼�R�S [5]

2.2.3 V�W9���YX[Z�\^]
V�W9���
?�t���® � ¤ ª D�EBFIH �V¶�W|p ¼ 1 _�A � s'tRu;f�` ¼Aa�bJÂ Á =�t U ª�c�d 8�a b Á�j �e Æ � È�Ê 8�a 3>f[3Gx;w 2 _GA � s�t ¼Ag ��hji T È'Ê*� �&k�l ¤m� � ³��68 Á�n'h�Uo� h Æprq �ÉÈ�Ê ¼Ns�t�u Q�v6wAxr��y�3 h>� T9U�WBU ª�c�d^z a��Ok�l ¤[� � ³��m8 Á LJx7{ n%h�U ª

¿*� � ³���8A|RQ�L|x h T v ¼ w�} ª � � ³���8 ¼ ¿ h X [7v ¶ c�dUz a6~ ��{ ª ?�t���® ¼����� Æ ³R¤ ª � 2.3
¼o� [ ¼ m i � ��� Á[� � T ��w ª[����� ����� ³�Q)¤�?%t�r#¤ Æ 8 � � · ����o� ~ ·I¸�¹ W|p�� a wA��� Á y �&� w h a�b �O� J�� 3 h>� ( �*�'� 2.5) �

Z�\^]
�����#¼ s�t6�6��¤�?%t%�%® ���r� { ª 1 _ � s�t+u Æ 8 � � · � �r�&� ~ ·�¸%¹*  p���¡ w��

� Á y �O� w h a�b Á ?�t z ¡ 3�¢�x � ��®*¢)y � ��d%¥�¤ X
� � Ë�£ c�d � ��� ªVÂ
¤ £�¥ �¥ Á �6ª v ¼H¥ Á6� y�w�¦ Á ª y ��k�l ¢N§ ¤ £�¥#uN¨ª©�«7¬�­�Ë X

� u;s)t z ¡ � ( ��� : �
2.6) �ov � 3 ª � ¼ ­%Ë X

� u ��� � � yH3;£ ¡ � ¼ ¢�y � � ���G¼[® ¾�¤H?'t�r ¼
¨�¯%© Á @
  � 3�° n ª4¨�¯�± � © u�LJx h � ¤ ªN² Á ��� uª³µ´^yo3 h�� ��� 2.3

¼ m i Á �����#¼'· ¢ #·&K6�
Kα
� u ® h ® ¾�¢�¶6· z ¡ � � ·&K6��  p ¤�?�t � � 3 Kα �N§ Á Kβ

� #¹¸ º7º p»¡ �
u ª M

¤½¼
K
¤�¾�¿ ¤ L

¤À¼
K
¤�¾�¿ ÁHÁ�� 3���� n�Á { h w�} Kα

¼
10 Â$v ¶ ¼[® ¾ �o 
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� 2.5: Seyfert
,�. ¢ ¸ p ¡ � ?%t���® ¼ �*�'�

� h ��½�¾ou � { £ � ¾ ¼�� h ?'t�r�¢)y ¡+¦ ª £ � �G¼���� # ¶�· z ¡ � u�������¢)¤ ¸�i ºp¹¡$� h ���%w ª ?'t��'® ¼�; ��< 8�= �
	 ¼H@  ' �B Á %�h 3)¤���
 � 4�5 u z ¡ 3 h>� ���� ¦ ª�cAd�© u�LJx�{ � ��� ªH�6�#¼������ (equivalent width) u�LVx7{ � � � � u�� p»¡ 3 h��
( � 2.7) �N?�t��%® � ����� ¤�s�t����#¤ ������	�� p ¡ 3�° n ª ?�t%r Á�h%i � 3 h>� �'¨6¯%©Á�� ­Ru � h �JpI¦ ª v ¡���¡ ¼ �'® ¼m® ¾ Á ¤�� Á � J �O	�� p ¡ � ��� 4�5 ¢)¤ ª � ¼ m i� ® ¾ Á � J �O� J�� ª ?�t���® ¼[® ¾ � x J � 3 h>� �

� 2.6: ­%Ë X
��� �G¼ �*�'� [6]
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� 2.7:
c�d ��® ( � ¯#¼�� À�¾ )

� �6����¼
equivalent width

� ¼�@  � �B
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2.2.4 Warm Absorber

Warm Absorber
� ¤ � �7� Æ ³ Á ° h 3c° X

����� Á ¸�� ¡ � e ���6� cHd��#¼ � ���	� �H�h �$�m¢�
 � ¼ X
�
�
���
� ��� �  ��R¼ ¶�· Á������ Seyfert 1 � ¼ ° ��� ��!VÁ � ¼ warm

absorber "�#�$�� � � � "
% �   ÁN� y�3m° �&� �(' Chandra
Á)� � � ! �+* X

� ¶6· Á ¢ � �¼6c�d��-,��/. £ � � '�0 ¯#¼�c�d�13254G¼76�S ¢ � � � �m# !   yH3 h*� �6£ � ��c�d6� # �¼
Warm Absorber �6�*¢ � ����	��8� ¡ � " � £ � � � (/9 ¼ � �;: ��8 ,;<�=�> p � � ¢ 6.7

keV, � ¯ � � ¢ 7.0 keV
� Á(? � Á � h � �;: ��87@ � ¢ � � �r� ¡ , ��A X

�5���/B6cHd ~ �
� �DCª� a�b ÁHÁ
E���� £ � ¾F" � h a�b Á �HG � 3 h�� '�}6¢ � ����	��8� ¡ � �

I
2.8: NGC 5548(Seyfert 1 � )

� �7� Æ : Á ° º � A X
� @ �-B���. £ � c�d6�/B ��J [7]
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2.3 NGC 1365 ���������
	��
�
NGC 1365

, �����   �
6000 ���%Ë�� ��¡ '���� ,6.������ � ��� ��� �"! . ¢ � �&��#%$ �,�&�'��)(+*-,/.�021 �43 5 : " # $ ��6 h27 � AGN

B !98 ¢ ,;: <�=2>@?BA 2 � �%� �C6 h27 ��o ª� �BD B �5�-,":2<E=+>�?FA
2 � B # ¢HG ²�I ¢ �/#�$ J "�KML N O � �/� ¸+PMQ ¡ ��6 °�&� : <2=E>R?FA

1.8 �TS;G@U�V ¡ 6 hW7 � I 2.9
, �HX 5�Y 1[Z2\������^]5B@, ��_�`Ma (VLT)�@b ced ¡ 6�f 7

HAWK-I "N¶�· � ' NGC 1365
B4g�hMi^j)k ¢ � 7 � #@$ ��l2m4npo ( ��q2 4 Sµ§Mr B 2 s B@t �Cuvm 6 f 7 B " !�w 7@x t�B@y ! � , �9z|{ B4}�f � � " #�$e~ 6 7 " ���q 2 4-B � �+�
, ���M�/, n � ���W�^m 69� ��� #�$F~ 6Mf 7 B�,M� SC�����W� f ' ����� 74xD B �Mq 2�4 �C�T� 62�9�9�^� � ( � " #�$ � #3$ n^7 *�,�. 0+1�� 325 : �4�W� D4�;� X ���� "��M� d��^74x �2� ��, � NGC 1365

B
X � ���+��B@�M� �M� � �E  7%¡M¢ �C£ E 74x

I
2.9: NGC 1365

B@g h�i-B"j¤k
(
X 5�Y 1¥ZW\��5���¦]3B

The Very Large Telescope(VLT)
�bMc B

HAWK-I
� � 7 �M� )[8]

2.3.1 §/¨/©¦ªB«�¬¦­�®/¯+°:M<2=E>R?±A
2 � ,TA 5 0¤�)� ²�³/´%µ�( � B9¶R·9¸ � �H�º¹�» � ! ,;¼ fM¶R·H½C¾¦ ;6Mf 7@xl ' � ¶�·M¿ " ∼ ×1024 cm−2

½%À P�7 S � 10 keV
�2� B � �v½�ÁM� n^7 D S ,"�/ÂR( { (FÃÅÄ� BEÆ2ÇÈ( q9É ,

compton thick
q9É SÈU V ��7�x :M<�=2>@?BA 2 � � ,"¶4·"¿ " ,�Â {ËÊ ' nE7G B G #5$e~ 6��ÌÃ (NGC 4151,NGC 4388,Mrk 766

( � )
Ä�Í Î�Ï/B4ÐMÑMÒM¸��2Ó 7

NGC 1365G ¶�·�BR¿�Ô;,BÂ {ÕÊ ' ~ 6 f 74x^Ö B # � G Ä NGC 1365 ×4Ø+Ù2Ú�S fvÇ time scale
��¶�·�¿Ô;Û ~ {ÜÊMÝ ~ 6��TÃÅÄ D � � �@Þ@ß f time scale

��¶�·M¿�Ô Ê Ý n^7 :�<E=+>�?FA
2 à Ò ¸ ×á ~ f ( â � × UGC 4203

( �)G Ó 7 ) [11]
xã

2.10 ×@äEå � Chandra æ9ç/è Æ+Ã ��� d%�Wé NGC 1365 Þ X � �"ê^�±AÅë Ê ' Þ@ì9í ��Ó 7�x
6 s2Þ �"ê+�BAÅë × 2006/4/14 - 4/24 Þ����2î 5�ï ��Ä Ö¤�WðR� 1 �9� Ó é ÃÕñ¦ò ÙMÚ�× 15ks

�¤Ä
2 ó�Ú �^Â è%���±~ é GRÞ ��Ó 7@x ���WÙ¤ô+× ÄRõ (obs1) ö
÷ (obs2) ö
ø (obs3) ö
ù9ú (obs4)öüû (obs5) öþý (obs6) Þ4ÿ �2Ó 74x Risaliti et al.2007 è Æ 7 S Ä Ö��+ð�� Þ ¶¤·�¿ × obs2

�
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� Þ�Ù;ôH× Ä Ø 1023 cm−2 ��� �)Ä obs2
� × 1024 cm−2

��� S�� l2m 6M�pÃ Ä obs1 ö obs2 ö
obs3

� × compton thick
q9É S compton thin

q9É Þ9Ú ½ 2 ó�Þ time scale
�	��Â�
 ~ 6Mf 7�x ßÙ2Ú � Þ Û ~ f�¶�·M¿ Þ Ê Ý Þ
���2× Ä 2 sEÞ ¶�· ¸ Þ����Hè Æ 7 G�Þ �WÓ 7 S fBÇ Þ Ô�������E(��E�2Ó 74x :2<W=+>�?eA

2 àHÞ ¶¤·M¸ × ����� è A 5 0;�;Ä G2~ { × ²)³�´�µ Þ��! �WÓ 7S#" P%$-� 6Mf 7@x ~ w ~ Ä NGC 1365 ×�&('*) { èEG Ç�� sWÞ ¶R·�¸EÔ �+� n�7 S d%� 6 f 7@xÖ Þ ¶�·M¸+Ô ��� n^7-,�. ×/&0' J+w $ Ø 1016 cm S1� l2m 6M�TÃÅÄ D � × Bload Line Region

Clouds(BLRC) Þ32�à ��(;Z/0+4 5Eï S �65 ~ 6 f 7"é*7 Ä BLRC
Ô G Ç8� sEÞ ¶¤·�¸ S ( m 6f 7 S9" P:$��^7Rx �����9(�¶¤·M¸ S d��¦7 A 5 0;�"�2²;³�´�µ è Æ 7 ¶¤·M¿ × Ó l Ã Ê�; ~0<f S d%��= �ÌÃ Ä 2 s:>@Þ ¶¤·�¸���Ó/? BLR @*A¦Þ�B�C	D+E2è Æ6?)¶R· Þ ¿�Ô Ê�; ~ = fF?�G d� ? x B�C�D+EW×�&0'+H w $ Þ@��I ½KJ Ç ì/è3�+�Ì~ = fF?;Ô;ÄML B�C�N*O�PT~ = fF? é�7 ��I½9J ÇRQ�SEÔ Ù�Ú GRT è ÊMÝ n ? x+Ö Þ é�7 è ¶¤·�¿�Ô ÊMÝ ~ = fF?�G "+U $¥��= fF? x

ã
2.10: Chandra æ"ç^è Æ
? 2006/4 Þ NGC 1365 Þ X � �;ê��:V ë Þ Ê�; Þ%ì)í [11]

x õ
(obs1)ö
÷ (obs2) ö
ø (obs3) ö�ù�ú (obs4) ö û (obs5) ö
ý (obs6) ÞRÿ/è Ê�; ~ = �ÌÃÅÄ obs1 ö

obs2 ö obs3 × compton thick
qMÉ G

compton thin
q�É ½(�vÂ#
 ~ = fF? x

2.3.2 ¬¦­XW
2003,2004 Y¦Þ XMM-Newton è Æ�?È��� 4 O Þ@�9� �¤Ä NGC 1365 Þ �"ê+�ZVÅë è9× Ä�[+\/]

50 - 150 eV Þ AGN Þ�& ��^Z_%¼ f 4
Í Þ ¶R· � Ô
`+a d%�Wé (

ã
2.11)[12]

x
4
Í Þ ¶R· �^× Ä Ö��ð;�

6.7keV Þ6�b 	c0d�ì Kα � Ä 7.0 keV ÞRù�e�ì Kα � Ä 7.9 keV Þ��! 
c0d;ì Kβ � Ä 8.3

keV ÞRù+e�ì Kβ � �2Ó/? x 4
Í Þ ¶¤· �¦× blue-shift ~ = �ÌÃ Ä �M�gf G è 1000∼5000 km s−1

Þ Ê�Ý ½ ~ = f/? x�h Þ-i+j � · i+k�l q9É è Ó�?�¶R·9¸ Þ-m*n^× Ä disk Þ�o*p�q:r w $tse��é ´µ+u��2Ó/?�G "�U $-�/v ? [12]
x
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ã
2.11: XMM-Newton è Æ6?��M� 4 O�Þ4�M� ��� $¥�Eé NGC 1365 Þ3k*l�� ¶¤· �¦Þ4ì�í [12]
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2.4
���������
	���
�� ���

AGN Þ X � ��ê/� Vºë × Ä ¹�» ��� (power-law) è���U���I ����Ä�� � Ä+¶;· � Ä����! )ë" N�# � Þ%$ Ã � ÔeÃ <��@Þ ���+Ô�&�' è�(*)Hè�+-, ÃÈÓ/. é �9ê/�gVºë G < . =�v ? x�Ö Þ é7 ÄR����� l ½ × w ? é�7 è"×10 ��2 v ��� Ô4365bG < ? x�7 
 Þ98 ò;:W� × Ä �*I ��� Þ;<�= Ô>vÂ@? < ? 10 keV
�/� Þ1A�A�BDC-E%F�G*C/c*HJI Ô4&�' è1K ? Ä)ÒM¸/L $ Þ�M�NPORQ*S¦è18 ò4T? h G ×9UWV LX. é Ô�Ä X Y Ò�Z æ�ç [ T , ?]\ B2×%^�_�`aV écbDd D�e%fHèhgXikj X Y*A�AHèl v*=%m f ^ i/Þ10 � B4n*o T ? h GCÔ B@pR^@q é XIS

G Þ�r9Ù4n*oJO �Ws h G B 0.2 - 600 keVG v sut A*AHèDv é ? n*o _xwhy B!z ? ( {�| 3 } ) ~���Þ é�7 ^*�+I*� �!G���� � �!G Þ � lX�
0 ��2 ? � U ? ~�q é ^h�4���h� > p v���dc�h��� V 2 àHè l v*= ^ 10 keV � � B2Þ1n*oPO ��sh G B�^ 10 keV �!��B!���%�^Þ9�*�hB
� 7 ? h G � ò(
 < L�. é power-law �D� � G�� p;è�� v= _R�*� � why G < ? ~����� B!�%^ T , ? æ�çHèhg@i 2008 Y G 2010 Y�è1n*o r1� é4� 3 n*o@�6��Nc��O¡ £¢¤Vx^ �£d�c��� V

2 ¥¦B£z ? NGC 1365 � X Yc§6¨XF Vª© �D«�¬�­ ;�®�¯ O±° s ~ NGC 1365 � m f@�9n
o L-² ^6³�«£¬ G v s]´ v time scale B�µaV ? ­ ; T ? �4��� [11] ¶�k�l��@�·� v �4��Y [12] <¸ ^ X Y/§·¨XF Vª© � &�'@¹ (�)F<%º6»PO!V¡¼ v ? h G � �cL/. ¼ v ? ~ �*��� B�½ .�¾DT , ?À¿Á � 2008 Y@�·�/Nc� ¹�Â V;¼£�%^ T B ¹ ®*¯�Ã*Ä � Risaliti et al. 2009

G V;¼cÅD¼ v/Æ �D^6Ç ²
�·§�¨XF VÀ© ��È E V B£�%^ 1023cm−2 É�Ê ��­*Ë T Æ �%�JO±Ì s powerlaw � �!GÎÍ 1024cm−2 É
Ê �·� ? ���:r9� ¾ powerlaw � � � 2 � �hÏ � © B S v�Ðc¼ v/Æ ~ 2 � � �3m+n G V;¼c�%^ 2 �
� S�Ñ�Ò4Ó ��Ô+CcE%F%Õ�N ©!Ö ¸ O ��� V±¼ vcÆ ��^�×X� AGN B£�1Ø ² ��¼ v Ö v ~!q ¾ ^���Ù
� � �1Ú�½ v ¹ � v ¼@Û#o�Ü·B£zÝiª^ AGN

LÝ² � Ò1Þ � � �4­*ËßV;¼ vcÆ;à�á Û �W² �£¼ v Ö v
[10] ~/V L Vâ^9ãcä�� ���6���6Y���� Ê ¶ �* 4© "·å �D«*¬1­�Ë-V±¼ v!Æ ¾·æ ^�ç6è*ncB�z Æ AGNL-² � Ò�Þ � � ��­£Ë¤V;¼ v/Æ �·é£B!z Æ ~ ���*� B!�%^-ê�� 2008 ëì�·� å �Xí 2010 ëî�1ï��
� å �£ÛRð æ ¼D^6��Ù�� � Û�pDñ�òÝí]Úóiô½ .�¾ §6¨@Fßõ © ®�¯ O¡° Ö�öDÍ NGC1365 � AGN O
Úói]÷ ?ùø*ú*û*ü �1ý�þÝO;ÿ Æ êcí4O����ìí�V;¼ ö Æ ~
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�
3 � � � � � ��� 	 
 � � 
 � � �

3.1 �����������
���*��� � ®*¯ ¹ l ö ¼ [ T��! ]\ (Astro-E2)

¿ Á �·� å �*O1¢ ö£¾ ~ß[ T!�� ]\ � 2005 ë 7"
10 # ¹%$ ñ'&)( ² � ¾ # ��� 5 * �9� X Y,+ Z*¿ Á � z Æ ~ ¿ Á � Ò.- 2.1 m �0/,1,2X�1º Ñ354 � í,687:9<; 6.5 m �.=?><@ 3 Û1�:A:B�CED�F © 3%G ( ¾ í'>��IHKJ 5.4 m

¹�Ö Æ AL# �)MN�¿ Á!OQP � J�ê;��R �!¹6Ö*ö =�¥ ¿ Á �TS Æ AVU Ê,W 570km
3YX[Z 6¡¼,\^]_7 1 # ¹a`<b 3 15Xdc Æ Afe Ohg ñ ¿ Á í�i)j � > Æ O JlkQmfn[o5p<q O ` &'r:s  3 i Æ 5

Z)O,t � 7�ï)uKv*¨w å)xhy{z J 1 # 5
Z 7 W 10 |/é<}·°T~<� Æ AL� c �! ���¹ J 5 } O0� X �<�ìÅl�Wí 1 } Ol� X�Q�ìÅl�d�V�<��@0�£¼<\�]_7 � X �<�<�)��J 5 } O X �Q��Ù<��í 5 } Ol�Q�<� �JÅ0��� ²¡Ö Æ Ae{�d�V� O0�,�,� ¹ J 4 � O X � CCD �T�,� XIS(X-ray Imaging Spectrometer:0.2-12keV) í 1} O X �Q|<�)�JÅl� XRS(X-Ray Spectorometer) � S Æ A XRS �JÅl� O.� Jl�)�!J.�Q T¡:¢[£

í Ö[¤.¥�öd¦ A[R:§.7 � X �<��¨0� �TST¦ HXD(Hard X-ray Detector) J0U ö,© F'ªf« å (10
å

700keV)
O

X � 3 �<  c ¦ êcíY� � >Y7 0.2keV-600keV í ö g ê%�[R �K¬:­*ö G<®,¯!O:°,± �< � ­ @a� ¥�öd¦ A

²
3.1:

c �! ´³,µ Ol¶ � [13]
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3.2 �������������	��

�������	�
3.2.1 X ������� (X-ray Telescope)

X �fJ ø�ú P ���� ��! @%�E7#"�$&%�� 1 '[] ~)(<� ¬+* @-,/.0, g21&3 354 }IAKe O §76 ¬ 7
X � O � N98 3;: ¦#< J!"&$ w z>= � : �9(V9)�)?)7A@)��BDC%�)? O:t �DEGF � > ¦ AI�)?Q� ¬J>H)I O U�,-J��LKK~,�E7E9<�)?fJ0� ��c � c � O 1)I O �Q� ¬+M 6 ¥ OItLN�O ¦ A � c �� � O
X �:�,�Q� (XRT) Jl7QP - 40cm 7 �,�)R�S 4.75m

O
XRT-I(

�,� ¬
XIS

3 \  >T O ) � 4 �U.�P-
40cm 7 �<�VR�S 4.5m

O
XRT-S(

�<� ¬
XRS

3 \  >T O ) � 1 �:� ST¦ A:�&?<��J.7AW.ª�X�YZ�¬ w+[]\ �L^ � � �?30_9` 6l§ w+[/\ �UXV��a 3V°DbUc>d ¬-egfT¥ \�]_7 *)h9i&j9kAl �'=L>­Lm&n �Vo�O
X �,�,�Q� 3qp ��6 ¥ , ¦ A

²
3.2: XRT

O-r � ( s ) .utwv ² ( x )[13]

3.2.2 XIS(X-ray Imaging Spectrometer)

XIS J X � CCD �d�Q� � 7�y9z�.q{&|A}�~ ª: 9�[�V¢[£ �KSK¦ A 0.2-12keV
O © FEª�«&a ®¯?3 �#��a!6 ¥ \�]_7&� hU�,­<© FEª�«)a.|V��£�J 130eV

�KSK¦ A XIS
¬ Fw,�� � ¥ , ¦ CCDJ x \L� z � ¨-�!§!�V�G�)� ¨.� ¬-�9� � 2 �G�AW w0� d ¬G�>� ] e�fT¥ §L�)��. ­[¤.¥ , ¦ A

CCD � ¨+��J x \!� z>� ¨>� ¥ \�]_7 CCD
¬

X �[�#�V? c ¦ . SK¦+� % � � ���D � N�O ¦ Ae O <d¬+��� §0� �&� J © F'ªf«�a 3;  g R �VX)¡!O Si ¢ � .u£V¤ 3q¥ ]§¦�687 �&� · ¨GaVª 3� `�c ¦ A � ` @a� ¦+�&� cot ¨Ga'ª O>© J!�)?^6 ¥ >V§ X � O © FEªf«�a E(ev)
¬!ª&« c ¦ §6{7Q\A'{e E/3.65 ¬�. ­d¦ (Si

O!­7® � S © FVª[«7a,J 3.65 eV
� S)¦ §�6 ) A O.OL¯#°�O!±�²�����{¦;��� O+³ Rh];´0µ �!¬ �!¨ c ¦ O . �#¶ �)? X � O © FVªf«7a E ´0· ¦ O .Y� ��¸ ¦>¹ cºA» ¬ J ¶QO.O ' g ­ XIS �!¨0�d�#¼ 4 �l�<��½a� ¥ \�] ¶ eV�d�V� XIS0,1,2,3 .¿¾&À��,}�Á ¥ST¦!¹ R:§ ¶ CCD

¬ J-Â �VÃ ? h CCD(Frontside Illuminated;FI) .uÄ �VÃ ? h CCD(Backside

Illuminated;BI) Å 2 Æ&Ç ¬ |AÁA�8� ¶ XIS0,2,3 � FI
�9È�ÉÊ¶

XIS1 � BI
�9È ¦>¹

FI
�9Ë

X �/´
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�)��� �Q�¿�)?�� ¦ §76 ¶�� ©�� ªf«�a)Å X � Ë �)�[­	�0¬��! ½�
 ¥
����� Å ¬>M��%¥ ¶ Ä��Ã ? h �9Ë �)� Å�� M���� �¿�)?�� ¦ §�6 �)��� Å �! ��Q­ » � ©�� ªf«�a)Å X � ¬>M��5¥�� ,� ¨ n %]´�� ¦ O . � ��¸ ¦-¹,­! XIS0,2,3
�

FI-CCD
¶

XIS1
�

BI-CCD
�9È ¦>¹,­! ¶

4 "GÅ� ¨$#�Å �$% XIS2
¬ ËL¶

2006 & 11 ' 9 ( ¬ ¶ Imaging Area
¬-��)�* 
 � N�O ¤.¥ , ¦ O . �+�,-� ¶/.�0 Å�1�2�3Ga�4 �GË K9F]½�
 ¥ , ­ , ¹

²
3.3: XIS Å r 1 [13]

²
3.4: CCD Å657� o Â�� Ã ? h CCD( s ) .98�� Ã ? h CCD( x ) ´�:�; ��<�=>��?wT Å [13]

3.2.3 HXD(Hard X-ray Detector)

HXD
Ë

10-700keV Å�@g,!A �CB�D aFE�G&Å�H X �A´ � ,$I�I � 1J2K��L O .-´/M � . ��?F�-N
# �9È L ¹ X ���&?�O]´;Fg,�P&,CQ �/R a�S�T#C ��N # �GÈ L ? 6-y)z Ë ��¸ P&, ¹ HXD Å$U�1´CV 3.5

<�= � ¹XW!Y .XPKLXZ�[ h]\!^ { � B`_�a�b�T74La Ë 16
Y È/É

(Well c!d�B�~ ) ¶!e Å�f É´ BGO g�h)Å)W�T�_Ka�b�Ti4Da 20
Y��Cj É GJk � ,�L ¹ Well

�-N # ,Anti
��N # Ë-¶Cl < BGOm

GSO .0,�n ? ¢ � ¾�À�Å$o ¸ ,-�&�)� < '6n$pL� ` ½F
�p),�L ¹ O 
 Ë-¶ X ��.rq�s>t;Å$uJvw�x Å n�y Ë-¶ ¢ � ¾�À � o ¸�z q�s|{ �~}�����<i��� ��L � � �9È]É ¶ �	�-}J�J�Kb�T]�2Å ���
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Å�� ��� ¶ �]N���y Å�� � Å�� �����	� ��
 z ¹ Well c�d]���2Å�
 �]N � Ë PIN �&�&�)� ��N #
t GSO ��T _����/4�´ ���K<����/?�� � ���Q½�
 ( V ??)

¶Ke 
��C
 � a����i��L�A �7B�D �FE|GË
10-60keV,40-600keV

�9È L ¹ Anti
��N # Ë Well

��N #wÅ�f ¡ <! #" L�$/t <�% É'&	( � <�)
�|L�*#+-,/.�01�2� B �¿Å43�5Q´76 ?-� ¶ �`��T7S98/T:�<;1=�Å!>	;�?�d|4@� (WAM;Wideband

All-sky Monitor) t � p�A x ½F
 L ¹

V 3.5: HXD Å�U�1 [13]

V 3.6: HXD Å-B�C [13]
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V 3.7: 1 "gÅ Well c�d	� �¿Å-B�C ¹ X � Ë ������� ( �|L��

Â 3.1: � �
	
�
� <������ 
�p z LF1�2���#�Å W�Y���� [13]

XRT ������� 4.75m���
(FWHM) 17’@1.5keV, 13’@8keV

Plate scale 0.72 4arcmin/mm �� ��! 440cm2@1.5 keV, 250cm2@8 keV"�#�$��
2’(HPD)

XIS
���

17’.8 % 17.’8

A �iB D ��&(' 0.2-12keV ��*),+�-
1024 % 1024

1
),+/.1032�4

24µ m % 24µ m

A �iB D � #�$�� 5
130eV@6 keV �� ��! (XRT-I 6/7 ) 340cm2(FI), 390cm2(BI)@1.5 keV

350cm2(FI), 100cm2(BI)@8 keV8:9;#�$��
8 s(Normal mode), 7.8 ms(P-Sum mode)

HXD
���

34’ % 34’(≤100 keV), 4.5◦ % 4.5◦(≥100 keV)

A �iB D ��&(' 10-600 keV(PIN 10-70 keV, GSO 40-600 keV)

A �iB D � #�$�� PIN
5

4 keV(FWHM), GSO 7.6/
√

EMeV < (FWHM) �� ��! 5
160cm2@20 keV,

5
260cm2@100 keV8:9;#�$��

61µs
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3.3 AGN
���������
	���
��
�������

AGN � X �(&('���1�2���L|t�� 10 keV
. ��. H X �(&(' <7 z p���� �"!�� # tr� ( � #��#%$'& ��(/L � �J? �)�%!�� # �*� 10 keV
. � � � �K�,+�P � � � ..-0/ �2143ip z L�$�t � 5

�6�87 9:�2;=<�L ? < < � 10 keV
. �:. 1�2�> ?%@��A(�L;�.BDC .�E
N�F �8�*� 10 keV G � �. &('��A�4� �4+��J��b�T
�H>�Q"I <J5 �K�2;1=�L � .�M.N �PO%Q <JE�N �|L#$�tR�TSVUWL|n ? �

URLXUY�8�
	 �[ZD\ . HXD �A�*�"]"^_U ?8` 2�4%a0b�c %=d H X e"f�' c g z p0h b"i"j
.*k
9��*lDm8��n#$/to>D�'p n �Aqsr�� 10 keV G � �2l.m8��n XIS

c,g z.t � � B)C . X e CCD
c

u#" � ��+�����v%w �x> y �6�"B"C %'dxk 9 .-
 z m%z�>,{ � tW|~} tKz n;� �*�Tc � k 9 .-
z
CCD � . lDm>t 10 keV G � � .J� X e(&�'�� .)��8 lDm'�Th b ("q d[� >"| �6�"� 	 ��Z.\

�8� Seyfert �%� csg z"t $T�~qs�DG �AcJ� z 8:9 � . l"m~> 5 z � $ ./%��Tc � � X e�&�' cg 3AnWh b"i%j%� 9~� . l%m%� XIS t PIN
.*� ��� c % n 0.2 - 600 keV t z ��� &('~� . l"m

|X����� 28�~�,� �K�D� c g zDt �8�
	
�[ZD\~� . l"m=���"I cT�"� >A(�n��
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�
4 � � � � � � � � � �

4.1

��
	���


������cJg�� t � NGC 1365
. $���c �W�1� ��	�� � Z,\ c��Ad l m � �"r 2008/1/21

5
1/25,2010/6/275

6/30,2010/7/15
5

7/22
.

3 �����"��� x U t � n �8| g �!� x U�r E#"JF � XIS,HXD
c%$'&

.
PIN

. �(�)�,�8(�n*� GSO
. �)�(� c,+ U t �0�!-/.~>,0216��35476/8'9�v�w;: > #�$�& �

(�} r"r.< ���'� ��� � x U t � | � ��� x ����� c�</� t �>= 4.1
c ?,@�c qBAW<�n �

����CD4#E l"m(F�G2H l"m)I/J RA(deg) DEC(deg) K>L (Z)

2008/1/21 76.4ks

NGC 1365 2010/6/27 111.7ks 53.4017 -36.1403 0.00556

2010/7/15 254.5ks

= 4.1: M �4cCx(� r NGC 1365 N������PO�Q

4.1.1 RDSDTVU!W#XDY2Z,[���'�)\ � x U�r��(��� �~�%]�^)_*`(acb 1ed���f'g�h)FXU t � n7������N/i \7j�c�k 6clm�n w�8/oT� t � n cleaned event file pq� x U�r�� cleaned event file
_ r�s -'.tpWl"m_U�r������N'i0L;u `Pv,w e�| �mN 3t4P6>8>9�vDw#:�A)U t x!y oW�Ar ]�z w#E|{�-!.�g }>~ c�� � t����)t� | � I�JP��| �mN��P�)g �;oR�Ar �A��]�^�\�� n%���/�/�!p�M �,a n7� \7��� AP|An�N�g `�� �k,]�z w;E �~�%]�^ , 354�6�8'9�v�w;: ]�z w;E �~�%]�^ , � k�� w k~�~�%]�^�\�� n*� XIS,PIN� g(� n>�,�)�,�(N �~�%]�^ N �'�'�'� � </� t>�,� \�����a n �

XIS �cRDSDTVU!W#XtY2Z,[
q�� ` cleaned event file

��� � uY��r��(����N XIS N ]�¡ �/¢/pm£ "�a n ���'N ](¡ �/¢!N 4¤'¥ N/¦ \7§¨�ª©�� r)«q¬cNP­ ¤)® u £ " oJ��r ]�z wtEªp � � k/]�z w;EPA!¯ ` �!N 4
¤�¥)®

u±°'¬ 5.65
¤'¥ N²:±��³/´7µBNP¶!·¸« ® u £ " o�¹(º ]�zD» Eªp%3¼4�6!8!9�½ » :¿¾�ÀBN%Á'Â ]zt» EPA a�Ã ( Ä 4.1) �,Ä _*`!Å)Æ � NGC 1365 N cleaned event file

® u ](¡ �/¢,pq£ " ¯ º�ÇN \��/Ã �'�7¹(�*¹ `�ÈªÉ¸��� «Ê¬�NP¶�·)g � � k�]�zD» EË¶>· `�ÈªÉ A Ì!Í É N�J'NP¶>·(g�3;46'8'9�½ » :|¶!·ÎA>¯*º�� � � k/]�zt» E � _*`'Ï'Ð ¾�ÀcNPÁ�Â²Aª35476�8!9(½ » :¿¾%ÀBN Á'Âg�Ñ�ÒÓ¯%Ô �)Ã N \�`5� � k/]�zt» E ® uÕ354�6'8'9�½ » : ]�z;» EÊpmÖ2¯*×¼1 Ø(A \�Ï'Ð ¾�ÀN ]�zt» E±N>Ù/N��,���'pq£ "�a�ÃmÚ g \BÛ�Ã �
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Ä 4.1: NGC 1365 N XIS image � M �(\/_ `BÈÊÉ¸��� «�¬Dp � � k�]�zD» E ¶�· `cÈÊÉ A Ì'Í ÉN!J�N ¶!·;p%354�6!8!9�½ » : ¶!·²A>¯�Ô �(Ã �
PIN �cRDSDTVU!W#XDY2Z,[

PIN
� <)� Ô _�` cleaned event file

� � � ` 354�6(8,9�½ » :���� ]!^ (Non X-ray Back-

bround:NXB)
` � k'�D»Pk ��� ]�^)_ HXD d(��f � �B� h)F#o%¹,Ô �)Ã N \�` �'N h)F���� ]^ pq�	� a)Ã ��3;4*6>8>9,½ » :
��� ]7^(_
����� A � ��� Ç�u¿¹�Ô�� �|` O�� ` � k!�c»�k ���]�^ N � _*`���� ����� ® u��'Ò! \ � 10 "BN���� ]�^ g7h(Fco�¹/Ô �(Ã �#Ø�¹5u _ I$# � ��%Ô'&�( � ` -'.�N ��� I)# � A � � � ¤ ��Ã �� >º HXD

� � �/Ã CXB p ��� � � + ¯mÔ _*`+*�cN ASCA,Chandra N ��� (-, � ���/.�0 � �'� o%¹�Ô�� � ` Boldt N�1!� ^ p,Ç�A � �/� N
2� ��% Ô CXB
_�3 �¼o�¹ Ã �

CXB(E) = 9.0 × 10−9(E/3)−0.29 exp(−E/40) (erg/cm2/s/str/keV) (4.1)Øm¹5u ® u Å(Æ � XSPEC � \ CXB p�= 4.2 N ��4 (�1>� ^�`�5 9 ¡ ��� \)3 �Ó¯ º7� 3 �7678N k�9 65E ^ p�Ä 4.2
�;: a �

= 4.2: M � � � � º CXB N�1!� ^
constract 1.13

photon-index 1.29

normalization (photns/cm−2/s/keV) 8.0 ×10−4

cut-off E (keV) 1.0 ×10−4

fold E (keV) 40.0

model : const*power-law*highecut[?]
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honda 26−Jan−2011 20:30Ä 4.2: = 4.2 N 5 9 ¡ ����A�1>� ^,\)3 �2¯ º CXB N k�9 65E ^

4.1.2 �������
-!. ® umN��
	tp�� " p�
5¯mÔ �#Ã7Æ � _ ` � "������ N���� +�� (response function) A����¹ Ã Ç*N�g �>� A�( Ã � aBb 1��
�BN%M � � + ¯mÔBÇ ��!Î� k!�c»�k�+"�B_P�>� A�( Ã � 1

<$# g%'& ^�( � 3 ¤
) � � ]�^ (Redistribution Matrix File:RMF)
\��/Ã �,Øq¹ _P`!��Ã %'& ^�( ��ÁÂ)g�*�+¼¯mÔ Û º Æ � ` � ",�)_ ` �>N %-& ^�( � � r �¼¯Pº*O < N,.
/�0Dp21 a �B¯ ® ¯ ` � Å� _!��Ã @ O(N�Á!Â(g3*
+5¯%º Æ>\ Ç ` � ",�4��� N ��Ã�576 ¤'8 ��9 % º�.7/'0#p:1 a �)Ø N 56 ¤-8 N,;
<Dp�Ç % º	� � ]7^ g RMF � � ]�^�\��t� ` � " d4= » & ^ P A %-& ^�( � E N r �pª= a�>�?�@BA7C�D:� R(P,E)

\ =toq¹ Ã � 2
<�# g�� "�� N �BE7F � ;7<#p'Ç % º ARF(Ancillary

Response File:ARF) ��� ]�^,\,�/Ã � X
É g � "�� � *�+Ó¯ º Æ�`!� �t¯�Ç event p�� "�a)Ã�G��\,_ (21 `�5'6�H � � "�� p a2�Ê©�� Ôt¯) 4 Á�Â5Ç:I'Ò2¯ ` Ø%¹5u%NPÁ�Â¸p�,�¹�J � Ç)u aØ(A (21K� "�\cÛ�Ã ® p ` � "�� N�� "�E-6 A ��4 �7� "�E-6#_*` � "�� N�L/µVAM*-+!Á�Â#N�Ç< %�& ^N( � ` *-+ ¥'O ` *'+-P�Q `
R-S-T N�6-U'V�W (-,MXZY ( �\[ �3]
^ oP¹ ` �`_ E-6 �R�S-T N�a'b H ( F � p ® � º�cDp ��E�F � A"�'dfe ARF

_�g %-& ^�(
h � r(a)Ã%`7�
E�F � N
;'<¸p�Ç � ` A(E) A�i % º zkj E ^ c \ =5oP¹ Ã e a#b�l �'�#N XIS,PIN �`_ � N*M-m � �niÔ ` � k!�c»%k4D��B_ RMF × ARF A�o�¹ Ã e�o-p�q�N�X � k�9Nj E ^ M�m a�Ã7Æ � _ ` Øm¹¼uN;� k'�#»%krD��c_P�-s(\,�,Ã e
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4.2 �������
4.2.1 χ

2 �	��

��� [����� N¸� k��#»PkrD,� p
�ri Ã Ø�� ��� � ` 1�� ^,k�9\j�� ^ p M(E) � a�Ã ��1�� ^ ® u �uª¹ Ã .�/ ¤�8 M(P)
_*`

M(P ) =

∫

R(P, E)A(E)M(E)dE (4.2)

���¼o�¹ Ã e Å)Æ$�7� o�¹ Ã7k�9Nj�� ^ D(P)
_*`

M(P) � D(P) N �"!;p A 4 Ø#� \�`�k�9Nj� ^ �
$&%(')$ »+* p a)Ã Ø,��g \�Û�Ã e ���(k�9Nj-� ^ � 1
� ^/k�9Nj-� ^ N �+!BN Æ N/.�01�
( Ã � ( Ã
2 g43 2 �65)7 ��Ã e k�9kj�� ^"8 m � � � 7 ��Ã XSPEC 7 _7` ��� 2 X � g %�&9 (
h�� � 2 3 2 : Ö<;>=Ni!Ô-i Ã e

3 2 =
∑

P

(

D(P ) − M(P )

σ(P )

)2

(4.3)

Ø!Ø?7 σ(P ) @ � 56A>Ö 2 Ø#��7+B;Ø'Ø?7 σ(P ) @DC6E�A!Ö σpoisson
2 �&F�C�A!Ö σsys

2 ;;�ri!Ô
√

σpoisson
2 + σsys

2 �G�IHm¹ Ã e � � ®<J � J ¹,ºK3 2 � d.o.f(degree of free: L ¾ O ) ; ��i�ÔMB+1
� 9 2 �7Ô6@	 �ON�P ;Q��R3e�Ø 2 �*Ô,@	 �Q2DP i N�P ;SB"T+U H � reduce chi square �"��VDB
d.o.f ; ν ��R Ã � �/� 2 X � ( Ã e

reduced chi square =
χ2

ν
(4.4)

Ø!Ø?7<L7¾ O ν @ ν = n − m(n:
� 5 � ,m:

5XW'¡7h#Y"�
) �>¯�ÔM�)R#Ø#�>Z�7 Û�Ã e[3 2 ��5)7

@ B χ2/ν
2 0)Z 1

�/\ i,]!,&B 1�� 9 Z�� h#Y ;S^ l 3 �2¯�Ô-i Ã e
4.2.2 _a`�bdcfehgjije
o'p'q 2 �6$(%>'k$ »�*�l �ri/º"m 9\j�� 9 1�� 9 l+n i!Ô ��� R Ã e

power law

o-p'q)7a@ B power law 1�� 9 @?o6p l?q % ÔsrkV>Ô-i ÃSt6u�v�w �yx X
É�z�*6v�w ; 3 �)RÃ º
{ l B
| �	}�Ô-i Ã e XSPEC ~+7a@ Ba�a� 2 X�('2�7��ri J ¹�Ô-i Ã e

A(E) = K

(

E

1keV

)−Γ

(4.5)

Ø,Øs7�B Γ @7Á�Â#. � � � �!¹ Ã �4?r@ c�B��#�#�a5 � 7�� Ã K @ 1 keV 7 2 � W % j m
(photon/keV/cm2/s) ;>�k�!Ô-i Ã e � % Ô+B � W % j m�;>��{ ÃS�,P @ K 7a@�( l ��{/º
i %& 9 (
h ¶!·�7 2 � W % j m�;>�k{6�"R+����Za� Ã e
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pexrav

pexrav @�� % ��� �a;�� 4 power law �n+�Z�~�V���	 l�
 +�H���
�m 9�j1� 9 ; 3 �kR�
��l���� H���
�e���� h)5 W���h�Y @MB power law model 7 2 Γ: ���6.�� � Ec � % ��� ����� 9 h
,relrefl:reflection factor, !#"%$%& z, '(��)�* �,+.- i0/%1 2�243,l65 R7
�8�9�:<;�:fm , = 2

8�9>:�;�:fm , ?#@BA#C 2�D7E ,normalization(power law �GF0H l 1 keV 7 2 � W % j m ) Z,��
�eI 2�J � 9 @ 
BK�v�w ;GL#M�R,
�N
{ l T�UPO l �PQ ��R �S
�TVUBWBX�7 2?8#Y 7,@DB power law2�Z @�[�\��4]V^ �`_#a�2�b%c Oed 1.8 ;gf�5�}&B��PhPi � �V��� 9  �j @DB bec O l 100 keV k
C)7a��
sZ 8BY#lPmal @�]Bn�oBp�Z�d�q�N
{%rS��s 9 i Z�t 1000 keV ;eu t�vBv���� }6w�q7
�Tx p t0y%z({ + !�"B$B&j@ 0.0055 B�8V9|:�;4:/ma@ 273 F�8V9|:�;4:/m�B#?B@BA�Cj@�rS��s6}~iZ7� ��
 0.45 ;�u0�7�0���e��}�wBq4
�T v N?B relrefl

Z��
normalization

Zjlsn q%w,@�����R,
�T

wabs

�4���P�6l @ BeH���d�� � �#	 l,{e� w<��N�H���wBq7
�T7u t N"{sB x p,� J � K H6�7N X �
@����B�B� l�� Q v���l � � ��	 lS{%� wa�4
6�#� � ���P�<���6�� �
�T�u t �����0��� J r%}
��}�NS¡ te¢ wabs

J r%} � ��
�T wabs
J r%},£+�a�V¤ �0¥|¦ �P
�T

A(E) = exp (−NHσ(E)) (4.6)

Nh £�§#1 t�¨B© C �<ªe« �#"P¬�­�®��7¯B  t §B1 ¢<°#±7² 
<�,� ¥7²<³B´7� ��
�T σ £ �4� /%1µ�v�¶St·��¸<t ���S�0�4¹<º�» � ��
�T

zwabs

zwabs £ ª wabs
J rB}�­ �S�%¼S½ ­ { 
�!�"�$�&¾��¿�À[}0N J rB} � � + ª ��� t ¤ ��¥Á¦

�P
�T
A(E) = exp (−NHσ(E[1 + z])) (4.7)

IBI �
z £ xBÂ tVy%zP�<Ã·v 
6!�"B$B& t�³�´Ä� d,
 ZS� ��
VT NGC 1365

� £ ª z = 0.0055
�

d7
�T

pcfabs

wabs
J re} � £ ª�« �#"S¬�­ °B±4² 
��0� Â ¢�Å H � ��
 � f#��}�N ��¸0t�J r%} � � + ª<��e��� ­�Æ�qBw<� � ��	 ¢%Å H·­ °�± }�w�q,
 � £%¿,�4­ Q�Q ª ��	 t�© C ¢�ÇBÈÁÉ7���<Ê d �

w�q,
 � ¿�Ë,
 te¢�Ì%ÍS�4Î 
�T I tS{7Ï d0Ð Å HSd��0��� J r#}eÑÁÒVNS¡ te¢ pcfwabs
J r%}��Î 
�T pcfwabs

J r%},£�Ó�Ô t ¤ �0¥|¦ �P
�T
A(E) = f · exp[−NHσ(E)] + (1 − f) (4.8)

f £ covering fraction
�6Õ�Ö ��
 Z,� 0 �|× 1

tVZ � � 
6ØBÙ�/%Ú ��ª �0� Â teÛ ×0� ¥,²�³�´��Î 
�T<f�­ f = 0.4 ¯ �Ü² 
 �Ýª�« �#"S¬ t 4 Þ�­e�V� Â ¢<°#±4²,ß I � �gà�áPÒ�w%Æ + ª�âBKt
4 Þ ¢ � ��ã#ä ­e�V� ¦�å�ª�æ + t 6 Þ ¢ �V� ¦6åBç ­��#�B�%��­6èBé(Ò�w Q ß T ² d R,ê f =

1
t·��¸ £ wabs

J r%} � F·ëíì�î��<ï�ð ß T
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zgauss

����h����4:��B� ²Sß�� ­ ª
	 ���7�0�#����L#M ²,ß<J r%} � Ò6w Å�
 O�­ gaussian
¢<����¦

åPß T zgauss
J r%},£ ª u å ­�!B"B$B& ¢ ¿<À ¦�å N J r%} ��ª Ù t ¤ �0¥|¦�åPß T

A(E) =
K√

2πσ2(1 + z)
exp

[

−
(E(1 + z) − ELine)

2

2σ2

]

(4.9)

I#I ��ª
Eline £���\P: t���� ���<}  ej (keV),σ £���\P: t�� (keV),K £���\P:0­�� vVåPß����

�Sh���� (photon/cm2s)
�0¥|¦�åPß���� ÑB�#� ,z £�!B"B$#& ��Î�ß T

apec

apec
J re},£� �!#� z�"$# ­ Î�ß�%�"
#'& ��(�)B�>× t�â�K7J r%} ��Î + ª ��*�OB­�+ Q-,�.

d�/$�B�¾× t�â�K �GfB�ÁÒ6w�q ß T apec
J re},£�Ó�Ô t ¤ �0¥|¦�åPß T

LX =
10−14

4π(D(1 + z))2

∫

nenHε(T, Z)dV (4.10)

D[cm] £ x#Â v<��t�yez�ª z £�!#"%$#& ª ne, nH £Bu å � å �%� ª \10�: t � © C [cm−3]
��Î�ß T

ε(T, V)[erg cm−3 s−1] £32�4�5�6 / �e\�:75�6 t�â�K � t98S�<¥(¦�å�ß (2.X.X :�; ) T ��< j�=
�
> j@? £ ª /�� t . C kT

ª�2431A 8�9>:�;�:���­ 57²,ß - /#1P8�9>:�;4:�� ¶ A
ª1��� �%� t

3 B �4Î�ß T�U�W�X � £ ª$C X ��D È ­�M å�ß �e\�:e�FE Ï 5�6���LBM ²Pß N
G�­�H7q�N<TI/$�t . C 0.7 keV, 8V9¾:�;4:�� 0.3 solar ��fB�ÁÒ6w�q ß T
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4.3 ��� �����	�
U�W�X � £ ª�
 U X � x
� ��� ²�� Q t FI-CCD ���@HÁÒ�w�q ß XIS0,3

�
BI-CCD ���@H

Ò�w�q ß XIS1
ª·v N HXD ­��
� ¦�å N PIN

t�������t r j ? ��� Y ­��@H(Ò�w�q ß T�����} ej D È £Bu å � å 0.2keV-12keV,10-70keV
��Î�ß T v N ª HXD ­��!� t GSO

t r j@? ­
",Ò
w4£�� Y xBÂ ¢�# Q ª 9(h����
�,:%$ ¢'&)( O#d�N$G+*-, t � Y,� £���H(Ò�w�q�d�q�T.� Y ­#£
2008/1/21 / 1/25,2010/6/27 / 6/30,2010/7/15 / 7/22

t
3 0�1 t NGC 1365

t r j�? �2��H�Ò6NVT3
4.3 £ ª54 �|× 2008/1 , 2010/6 , 2010/7

t76
8 ­�9-: � q ß TSu å � å<;!=P¢ XIS(0.8 - 10

keV)
t �e\�i?> j�@ �eª!A
=P¢ PIN(15 -45 keV)

t �%\�i?> j�@ �7Î4ß TCB<D ¢ 0 � (s), E<D¢
count rate(c/s)

�<ª
1 F<G Î N%H 10000s

vP� G ��Î�ß T XIS
t ��\ iI> j
@ £ ª XIS0,1,3

t >J G>i�� � w'K 8 ÒVNS¡ t%��Î H ª7²�� ­�L(h������ J G%$ t�M<N £�OÁÒ7Peq#w Î�ß T PIN
t �

\�i?> j�@ £ ª54 3 t7Q , R�£�u å � å \CS%G¾i r j ? � L(h������ J G�$ t �%\�i?> j�@ �eª
Ô 3 tUT,¢ \VS�G�i�r j@? �¾×WL(h��
�
� J G�$��XO(Ò�Peq�N NGC 1365

t ï�­ {�ß ��\ iI> j@ ��Î4ß TVY)Z<[
\�­�Æ�q#w ª�]<t x�Â £�^<_ ��t�` 0�>�i <ba 5 ¢ Ð
c·­Ud
e ��Î H ª i j �
�
f>® t �0� Â ­ {�ß�g�t �0�BÚ ¢+h Òjilk)m ²Pß�]7�G¢ q.n å w ¸+o'p �0� Â ­ { Hg�0� ¢7qr wsi ß XIS

�t���vu7w ���e}  <x = (3-6.4keV)
� ��� u�M)N�¢7Î�y H q r
z ] f r , ���e} .x =

(6.4keV-10keV)
u
{<å � å|u �+}�~I> x)@ ��� r uV¶4¢�ª 3 4.4 � Î�ßUp)� x@? £ 4.� ×

2008/1,2010/6,2010/7
u�6)8 ­795:)�BÆsH ª�]�ê × u.� xI? ¡ 1 F�G Î)o H 10000s � Î7ß�p 3

£ ª�{�å-��åC� : 3 - 6.4 keV
u �C}�~�> x�@ ,

Q
: 6.4 - 10 keV

u �V}�~�> x�@ , R : 6.4 - 10

keV/3 - 6.4 keV � ¥ Ò z<r ß�p > x
@ u k
m�� Â £ w �
�'�  Cx =�� , �
�'�  Cx = �<����­�ï
Ë ß�pjy.oVª�¶ ­
"SÒ z ¡��<� ÅC� � Î H ª k
m�� Â £.�7�P¬ � r Ë ß�p
�!�'��~��C�
�>��Z Ï ­ Î
o H ª = ��> x ? k)m�����HI�!�·­���� z)r i o G�­ {�å5��å5u��
�É�� ­ w > J G�~ � , > J G�~ u 0+1�­36�  ß�]|� ­ ²Sß�p�{!u
o G ª �.� ��~��C�
��£ ª<�
 
6
�<� ­1B r!z Z Ïbpjy.o Ô'¡ u
{<å5�<å�u��<� � obs1 / obs6

� Ò z7¢)£ � �)¤U¥ Ïbp

• 2008/1/21 / 1/25

obs1 : 5 × 104 - 1.5 × 104 , 2.5 × 104 - 3.2 × 104

obs2 : 0 - 5 × 104 , 1.5 × 104 - 2.5 × 104

• 2010/6/27 / 6/30

obs3 : 0 - 0.7 × 105 , 1.6 × 105 - 2.5 × 105

obs4 : 0.7 × 105 - 1.6 × 105 , 2.5 × 104 - 3.5 × 104

• 2010/7/15 / 7/22

obs5 : 0 - 1.6 × 105 , 2.8 × 105 - 4.0 × 105

obs6 : 1.6 × 105 - 2.8 × 105 , 4.0 × 105 - 5.6 × 105

33



0 105 2×105 3×105

1
1.

5

C
ou

nt
/s

ec

Time (s)

xis013_2.qdp
NGC 1365

Start Time 14486  8:05:25:184    Stop Time 14490  0:58:45:184

Bin time:   0.1000E+05 s

0.
2

0.
3

0.
4

C
ou

nt
/s

2008_hxd.qdp
08012105_702047010 PIN bgd−d 15−40keV light curve

0 105 2×105 3×105

0.
05

0.
1

0.
15

C
ou

nt
/s

Time(s)

0 105 2×105 3×105

0.
4

0.
5

0.
6

0.
7

0.
8

C
ou

nt
/s

ec

Time (s)

xis013_2.qdp
NGC 1365

Start Time 15374  2:15:42:621    Stop Time 15378  0:42:22:621

Bin time:   0.1000E+05 s
0.

2
0.

3
0.

4

C
ou

nt
/s

2010_1.qdp
10062700_705031010 PIN bgd−d 15−40keV light curve

0 105 2×105 3×105

0.
05

0.
1

0.
15

C
ou

nt
/s

Time(s)

0 2×105 4×105

0.
35

0.
4

0.
45

C
ou

nt
/s

ec

Time (s)

xis013_2.qdp
NGC 1365

Start Time 15392 23:56:59:184    Stop Time 15399  8:43:39:184

Bin time:   0.1000E+05 s

0.
2

0.
3

0.
4

C
ou

nt
/s

2010_2.qdp
10071521_705031020 PIN bgd−d 15−40keV light curve

0 2×105 4×105

0.
05

0.
1

0.
15

C
ou

nt
/s

Time(s)3
4.3:

4C� × {�å���å 2008/1 , 2010/6 , 2010/7
u �7}�~l> x!@ � ÎBß�p ;+= � XIS(0.8 - 10keV),A<= �

PIN(15 - 45 keV)
u+� x�? � Î�ß�p XIS ¤7L����
�
� J G�$��XO(Ò�P r o���u �	� PIN ¤4 3 u�Q

, R � {�å5��å }VS%G�~ � x@? , L
������� J G�$ u �V}�~I> x�@ � Î4ß�p Ô 3 ¤��-}VSG�~ � x@? � ×WL
�����
� J G�$��XOÁÒ�P r o �V}�~I> x)@ � Î�ß�p
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4.4: ���V�  !x ÇBÈÁÉ|��� Æ�� ß �C}�~�> x)@ ��{<u<¶)p|4<� × 2008/1,2010/6,2010/7

u�68 � Î4ß�p)� x ? ¤ {<å-�<å � � : 3 - 6.4 keV
u �V}�~�> x�@ ,

Q
: 6.4 - 10 keV

u �V}�~�> x@
, R : 6.4 - 10 keV/3 - 6.4 keV ����Ò z
r ß�p
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4.4 ����� �����
	
obs1 - obs6

u �V�I��~ ������
(Ò o ��u � 3 � ÎBß�p BCD-¤+�!�7�  +x , ECD-¤ flux � Î�ß�p ��I��~ �)¤ {�å���å<4+� × obs1
� × obs6

u�6 � f�� z�� H � �+� �%~ ����ï ß�� 2keV ÓBÔ ,10keV

Ó 4 ��¤��!� ��~�� u k)m�¤ Î�y H�ï¾× å f r p���� � 2keV - 7keV
uVÇBÈ ��¤ h Òji k)mÁÒ zr ßVu � 6 �7ßUpv]�å ¤ � AGN ���!^._ u)` 0 >�~ < x k#Ñ � �-H �C����~ � � k<m|Ò z<r ßCu� ��� Ë>× å � 0.8 - 50 keV

u�� D È f X �I�.�'��~ �C�<� � � ß�]�� � �jH {!u�ã�! �#"�ß�p

3
4.5: obs1 - obs6

u �.�'��~ � u ��
 p�4!� × obs1,obs2,obs3,obs4,obs5,obs6 � Î�ß�p

4.4.1 base model $&%('*),+.-0/1+3254yVç
�'�!�0��� NGC 1365

�76 Ò z<r ß 8 } �59 x ~;:�< u X � �C����~ � � ¤ �%Ó�Ô u base� f ß 4 B u�â>= 5�6 �@? ß�p
• �)�+�  Cx (E)

u �BAV"DC (E−α)
�0E z � � �#F � z u�G z
r5H 2�4�5�6

•
4)u

1 I�J = � ^!_>K�L �NM�=OE z�P i 2 I(QNJ = (
M�=�R�S

)

• T o r K�L �VU�u�M�= � �jHXW5Y HDZ�[ � (
M�=�R�S �]\�^ ¤.� �����>_`U Y H )

• a X ��b�c ( d 2 keV e@f ) ��g U Y HDh�i R�S
j3k �Nlnm,E�o�o ��p�~ �@q � � � e@f!� ? H p

base model = constant*wabs*(zwabs*powerlaw + zgauss + pexrav + zwabs*powerlaw)

powerlaw,pexrav,zgauss
u q � � u�rts �vu r<z ¤ 4.2.2 ��w|� o�xzy � ? y � 1

uV{Uu
pow-

erlaw ¤N|�� �NF � z u0G H�}�~ R�S � 2
u�{�u

powerlaw ¤Na X � h0i R�S � pexrav ¤ 2 I�Q#J= � ? H M�=�R>S � zgauss ¤ Z u Kα � � { Y � Y���W E z
r3H p wabs ¤��z� u :�<-� u��7� �y.o<{ Y � Y powerlaw
�#�5� � z<r5H zwabs ¤ �<���>� AGN � {.u�� :�<5�`� � H � �juN���
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����W E z)r5H pjy.o ���������j�V� � H �7� ����W E z
r5H zwabs
� ¤�� ������uN���
�N�
	��A H p constant ¤ XIS � PIN � u normalization

u
� r � ��	 � H���� ����� � H�� � ? y �
�� ¤ XIS:PIN=1:1.13
���'� E���� H��! 
"

base
" q � � � � H 6

�
� � � ��� "$#�% ��& %(')
* � � * 4.6,4.7,4.8 �	��+-,@� ��.0/�132(4 � � 4.3 � ? H��

� 4.3: base model
� � H�#�% ��& %(' )�5 "�.0/�1�2(46�

obs1 obs2 obs3

powerlaw1 wabs(1022cm3) 12(11,13) 15(14,16) 46(42,53)
powerlaw1 index 2.25(2.24,2.28) 2.24(2.22,2.26) 2.59(2.45,2.74)
powerlaw1 flux(15-40 keV) 5.98E-12(4.45E-12,6.10E-12) 1.28E-11(1.27E-11,1.30E-11) 6.00E-12(4.45e-12,6.10e-12)
powerlaw2 wabs 1.55E-8(0,4.68E-03) 0(0,4.54E-03) 9.0E-02(1.8E-2,19.0E-2)
powerlaw2 index 2.71(2.60,2.81) 2.97(2.90,3.08) 3.38(2.94,4.06)
powerlaw2 flux(1 keV) 4.52E-4(4.44E-4,4.68E-4) 4.84E-4(4.75E-4,4.98E-4) 4.76E-4(3.79E-4,8.74E-4)
relrefl 1.9(1.6,2.0) 0.9(0.8,1.0) 0.6(0.5,0.7)
Fe norm 2.39E-5(1.72E-5,2.65E-5) 2.00E-5(1.60E-05,2.32E-5) 1.96E-5(1.67E-5,2.27E-5)

chi2/dof 2.2 3.3 1.9

obs4 obs5 obs6

powerlaw1 wabs(1022cm3) 48(46,50) 87(84,90) 103(98,108)
powerlaw1 index 1.82(1.81,1.88) 1.97(1.94,2.00) 1.88(1.85,1.93)
powerlaw1 flux(15-40 keV) 1.19E-11(1.14E-11,1.22E-11) 1.05E-11(0.99E-1,1.10E-11) 0.98E-11(0.91E-11,1.06E-11)
powerlaw2 wabs 0(0,5.9E-3) 0(0,9.5E-3) 0(0,1.3E-2)
powerlaw2 index 3.17(3.09,3.30) 2.75(2.67,2.82) 2.62(2.54,2.70)
powerlaw2 flux(1 keV) 4.34E-4(4.25E-4,4.47E-4) 3.70E-4(3.63E-4,3.80E-4) 3.64E-4(3.56E-4,3.74E-4)
relrefl 2.0(2.00,1.9) 1.9(1.7,2.0) 1.9(1.8,2.0)
Fe norm 1.62E-5(1.33E-5,1.84E-5) 1.57E-5(1.42E-5,1.72E-5) 1.48E-5(1.31E-5,1.63E-5)

chi2/dof 1.3 1.8 1.6
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4.6: 2007/1/21-1/25
�<� ����� U

obs1,obs2
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4.7: 2010/6/27-6/30
�<� ����� U

obs3,obs4
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4.8: 2010/7/15-7/22
�<� ����� U

obs5,obs6
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4.4.2 ���������
	��
�
���
�
�������
��� � � � ����� Q � AGN

"
base model ! "�#�%#" & %(' ) �%$*� ��& 6 keV

� U
9 keV

"
b�c � � ���('*) &�+-, ��� H�� * 4.9 .�/ 2007 0 " obs1

" o*1 p3254�6 line
& W3Y H(798 4: 2<; 6�= � � #�%#" & %$' ) E �?>�" ! ? H ��@A& B(2$4 !DC & q B 4E! ? H � line

R�S &3FHG
A y�IJ'�)3I � G � W@Y ��� H "(& S � H
�( Y U . i K XMM-Newton ! >#L M [12] N�Y �A>�"IPORQ�S / AGN

S �AT E ��U�V
WHX�Y[Z � \ (∼ 1014cm)
"

hot gas
& � ��]
S#\?^�_A`

Fe-Kα,

Kβ
"

line !Ea `bIPc�_`U Y ` � hot gas
" \�^dS�u�� � .�, egf*h�Q �Ri�j S .lk G � . � � �& / c>_�U Y `%mAn�opI q���r s Q���t�u h
N � U +3, ` disk

� U "
out flow

SAv(` >�" ��w "x j & �bN#Y �
y����A` � out flow
"gz�{ "�|(2~}�2 .(��� vD�l� 10−3kms−1 !9a `bIPc�_`U Y� � y / out flow

"gzE{ S?v(y
line

"
blue shift/red shift

"<�*� Sg��� & g U Y ` �! 
" � !~.L*M�� I "
line

"�7E8 4 : 2 /~� { ��w "�.0/�132(4 6%f*h _b` �
f�h���� I�q�� / line

&DL�M NDY ` 5 keV - 9 keV
; c " � S�u�� � / }�~ R�S 6��0W _?` �3��"

powerlaw / line . � Y?��Y 4
u "

gaussian 6 � Yv��W q �
� , � / 6.4 keV �*\ S g U Y `��goZ S?v�`
Kα � S�u�� � > �7� ��6P� {���F�#�%#" & %$' ) _?` �3� / gaussian !7��W q����A` �* . 2008
"

1
L�M

,2010
"

2
L�M "D�

3
L*M S �~� `�� YA�7Y " 5 keV - 9 keV ! "�#�%�" 2�i��

!9a ` � , � / #�%#" 2 S?vty +-, G
� 4 � " �7� � I<�Ho Z " Kα
"�7�8 4 : 2 I � {A&D� 4.4

!Ea ` � ��� ! " base model ! "�#�%#" 2 S<��� / 6 keV - 9 keV ! "(���#& � F � G��  I &D�� ! y�` � �Ho Z Kα � S�u�� � .g/ 3
L M _ ���9S � � ����) "l b¡AY ! O , � { 6 >�G��?>�"&DL�M NDY ���~` ��¢ � � � � S�u�� � .</�£A� F � > 2 � " He-like

"
Kα Kβ � " � { . �*¤q
���?` & / H-like

" � {b&�¥¦F /�. G y&y�I L�M NNY ��� � � line
> a G ��" !�/ §9j
¨�� 78 4 : 2 � S ±0.3keV

" ©�ª 6 u � � #�%#" 2#6H$ G ���~` � , � / L*M�� IlS0�7� � "�7�8 4: 2?>#« � G � � y / � ��] "lz*{A& 1000 ∼ 1000kms−1 �
¬ ∼ 5000kms−1 "l b¡ ! � �­q����` �! �"R®-¬ Y �$/(¯ '�"�.0/�132(4 6 m ����°�� ��¬�#�%#" 2±6H$ � �
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4.9: line
"�798 4 : 2R; 6�= ��� #�%±" & %(' ) q � I(y " * � @?&*B(2 4 /�C & q B 4~!9a` �

line ²�³ & '�)-I � G �D´Aµ����A` "�& ³ � ` �
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�
4.4:

�7� � #�%#" & %(' ) .0/�132(4
2008 ����� 2010 � 6 ����� 2010 � 7 ��������

Fe-Kα Energy 6.38(6.36,6.42) 6.39(6.35,6.52) 6.41(6.39,6.42)
Fe-Kα norm 1.87E-05(1.32e-05,2.09e-05) 1.78E-05(1.52e-05,2.14e-05) 1.41E-05(1.22e-05,1.55e-05)	�
 �
H-likeKα Energy(keV) 6.79(6.78,6.80) 6.68(6.64,6.71) 6.70(6.50,6.74)
H-likeKα ��
�� (eV) 127(114,137) 61(57,90) 28(17,44)
He-likeKα Energy(keV) 7.05(7.04,7.07) 6.98(6.93,7.03) 7.00(6.8,7.15)
He-likeKα ��
�� (eV) 128(111,140) 60(43,94) 8(0,32)
H-likeKβ Energy(keV) 7.94(7.90,7.99) 7.88(7.77,7.99) 7.96(7.85,8.05)
H-likeKβ ��
�� (eV) 66(44,85) 77(59,142) 53(31,109)
He-likeKβ Energy(keV) 8.35(8.30,8.42) 8.35(8.21,8.46) 8.44(8.30,8.75)
He-likeKβ ��
�� (eV) 84(53,111) 83(42,143) 40(0,79)
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4.10: 6-9 keV
S �?� `�� [ � I#�7� � "$#�% " 2 © :2008 0 L�M ,

� f :2010 0 6 � L�M , �
f :2010 0 7 � L*M
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4.4.3 ���������
	��
�����A���
4.4.1

S �?� ` base model ! "$#�%±" 2 !9.R/�����²*³ (pexrav)
"�.-/�132(4 S � ��� �����

6 free
S
q
� #�% " & %(' ) 6l$ G � � y / L�M­� I<S ����� &�L�M­� I<S���y F���¬ u$������ � q � q / O���]�S � ��� /�����²�³ " o�1 p3254 "���& �E¤A_b`  I . c���� ¬~F /����*²

³ " o 1 p­2 4d6 L�M 5 � � I ! ¢"! N�# `�$�% & a ` �
����²�³�6Hf�h _�`�S a � y / �'&�(?!~. 6.4 keV �*\ S L�M N µ
`���) � S V {*q � � � > �> /����*²�³ I . }n~ ²�³ I�q�� L*M N µ$���?`+* & , �*��- I « � G � ��- S - � � / ��µ &�/.�0 ��¬21 µ � 2 2(/ 354EU(V�WgX �
w "76 � ��8�9dS ����N µ;:'<3q
� F ` >
" 6�=*h q���A` � �go ��) � > �/.�0 ��¬21 µ �76 � ��8�9dSbv?> ����N µ L*M N µ����A` � v G � ��) �I ����²*³
. O�@�A !9a > /���� ]�S �A� `�� "�B�C�Db& t � !9a ` � ¬�� /  µ ¬�" flux

� .E L*M�� I ! ¢ h S � `�$�% & a ` � normalization
� " f*h�6H$GF � � S /IH "5J�B 49! #�%±"

& %(' ) 6H$ G �
�

model = constant*wabs*(zwabs*powerlaw + zgauss + 4 zgauss + zwabs*pexrav +

zwabs*powerlaw)

base model !~.D/�����²�³?!~a ` pexrav
S5K L 6 � � ��� � ��G ��& /�M�N9.7���*²�³ > �]�O \b! " K�L 6?Fl� ���A`�IPc�� ¬ µ / pexrav

S
zwabs 6 � � ���A` � N ¬ S / 4 � " K�L �

6+P ´A_b` zgauss
>

base model
SRQ���� � > / K�L � "�.0/�1�2(4 . ��� !�+ ����� S3� h q���~` �<�

4.5 . �Dµ � µ "gL�M !�+ ��� �5) � I ����²�³ " normalization
� !Ea ` � reflection

factor 6 1
S�� h q / pexrav

"
normalization

I �') � " normalization
� 6  $ !?.�+ � �3�

2010 0 "RL*M " obs3 - obs6 !9. normalization
� & S

1.3 × 10−3 !�f*h q
���A` & / 2008
L*M

"
obs1,obs2 e�� ∼ 3.5 × 10−3

IUT "<L�M 5 � I . � FWV?-?6 � # ���?` � , � /�����²*³ SRX_�`+Y'ZI[ . E L*M ! 0. 7 - 1.0 keV !
+!, G � � > /]\ 2(/32'^�_ '�} '/3;`�{ Iba ® " � F� !9a ` � 2010 0 "<L*M !9.R/5c�d�²*³ &'e­F / ��) � I/f ³ 1b& q 4 _'g�h5i9S / ��&�(A!9.
2010

L*M ! f normalization
� 6kj
l q+m n�o 6kp iA`�q

�
4.5:

L*M�� IgS �A� ` Fe-Kα
I

pexrav
f

norm ratio

norm ratio

obs1 3.50 × 10−3

obs2 3.27 × 10−3

obs3 1.27 × 10−3

obs4 1.29 × 10−3

obs5 1.31 × 10−3

obs6 1.32 × 10−3

4.4.4 ���sr"tI�������]u
�]v]wkx5yzwI{}|
�(� !�f�h q7hR) ��~ K L � , ����²�³ f �����5�}� 6Rl g�m �'� ¨��I��� "k� ������6H$zF q

��� "k� ���"� J�B 4 &5� H�!9a `�q
model = constant*wabs*(zwabs*powerlaw + zgauss + 4 zgauss + zwabs*pexrav +

zwabs*powerlaw + apec)
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base model
f ��� " � ���;�<! ��¬ µ�m�g�h 3 keV

� H�! f���� � line ² ³�6�P ´~_?`;h�i�S /
4.2.2 !���� qRh apec

J B 4
6
	�� q+m�g~`RqE�Rµ � µ�f ���
� � ���;�Pi ����� 4.11 ��/���� Gh�� ������� � � 4.6 �9a `�q
3 keV

� H Sl´Aµb`�� X ������²*³ S��bq�m�� flux
���I����f  �¡bY � ¢;! q�m � >! *�*¤"�$#g"%7fdI�g��~`Rq ¢ �  c�d�²�³ S��Aq+m&�' power-law

f��dy � E L�M�� I � �
y F « # G m�g`Rq*O7��]
S � g5m)(%µ+* w f���y�fg�*¤,�(c��9S F g;q � h' � < pexrav
J�-�. � f7�����"��;f��dy��� ���
N µb` c�d�²�³ f��dyAI ¢;! _b`+$5% �Ea `�q�q���q/ � 4.6
f ���0� � �
�;�

i���1 � `?I2 pexrav
f��dy 1�3 ¯ �+4'57698�: f�;$< ¨ #��dy 1.8 1k=�h qkm�g~`;f*S/X�q+m= 

power-law
f��dy��R�
y�g�> ���?� G m�g~`Rq��5f�h"i� �5��²�³ f��dy 1 ��� N+# m=  E L�M S

� g�m power-law
I ����²*³ f���y f�> � ¢"! _b`Av F S' ����²*³ f���y 1 �*� N�# m@ 
��µ

� µ}f L�M S � g�m@ c�d*²*³ I/f��dy � ±0.3
�dY S�L � `~v F S�_b`Rqb��f N  6.4 keV

S �
� ` ����²*³ I �5) � I�fD�A� 4.4.3 ��� i�h'>pI �­� m�q�m�q ��F f �  6.4 keV

S �~� ` ���
²�³ f � { �<�*¤­qB#�g�v F S ���0� � �'�"� _b`RqDCI� �  ����²*³ f��dy 1 2.0

Sbq�m ���0�� �
�"� _?` N S��' 6.4 keV � f ��� ¯ � I ���*²�³ f normalization
fR� � ��E G m�q ��F hi= 

power-law
fGF

(
F

4.5 H�I )
v?>! ����²*³ f normalization 1 (6keV

1keV

)2.0−1.8 J _b`�q
�5f i��  ����²�³ 2.0 � �Dµ � µ�f L�M S �~� ` c�d�²�³ f��dy � 2± 0.3

�
Y SRL � G h q �
4.12 � J�-�. I - ���bIl��f�K$L �  � 4.13 � ν F ν

3�M)N 6 . f �$�9a `Rq?�Dµ � µ=O ��c�d
²�³  )P � N ������² ³  =Q � � X �����*²�³  @R$S � �5) � f J$-�. �  5 keV - 9 keV � J$-. ��H$�AT m=U}�A`"f���K7L �V1kP ´3q�m�g~`=� ¬ �9a `Rq � 4.7

� ���0� � �'�"��W f��������� �9a `�q ���*²*³ f���y 1.8 � f ���0��6X� �� obs5 , obs6 ��c�d*²*³ f���y � ��y�Y0# T mg�h �  ���*²�³ f��dy 1 2.0 Z _?`+(�[ � obs1 - obs6
f�_ �'m'f'\�] Z�� g�m c�d*²�³ f��dy�

2.0 ± 2 Zgf���T h q
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� 4.11: ���*²*³ f���y 1 1.8 Z q�h�[�y f ���0� � ���"��� q © � ¬���� � f�� � obs1,obs2,· ·
·,obs6

f�� ����� q © � �� J�-$. [ - ��� ��H�� � J�-$. � ¬ f�K�L
q
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�

4.6:

� �� �� � � �

1.8

	 
 �� � � 
� � � �� ��� ���

obs1 obs2 obs3 obs4 obs5 obs6

powerlaw1 wabs(1022cm3) 14.1(13.7,14.6) 16.4(16.0,16.9) 44.8(42.9,47.0) 59.3(55.7,63.7) 101.5(90.2,115.3) 156.7(126.0,191.7)
powerlaw1 index 2.19(2.16,2.27) 2.05(2.03,2.13) 2.08(2.02,2.13) 1.96(1.93,1.99) 2.47(2.34,2.70) 2.88(2.36,3.42)
powerlaw1 flux(15-40 keV) 1.34e-11(1.28e-11,1.52e-11) 1.14e-11(1.11e-11,1.18e-11) 1.28e-11(1.19e-11,1.45e-11) 1.15e-11(0.94e-11,1.40e-11) 0.51e-11(0.39e-11,0.83e-11) 0.55e-11(0.21e-11,2.97e-11)
powerlaw2 wabs 1.21(1.00,1.31) 0.062(0.035,0.10) 0.377625(0.19,0.84) 0.36(0.24,0.71) 0.49(0.39,0.61) 0.45(0.28,0.90)
powerlaw2 index 2.51(0,2.67) 2.50(1.36,2.53) 3.08(2.88,3.23) 2.92(2.53,3.06) 2.50(0,2.69) 2.50()
powerlaw2 flux(1 keV) 3.5E-4(3.3E-4,3.6E-4) 3.6E-4(3.4E-4,6.1E-4) 4.6E-4(3.2E-4,12.0E-4) 4.0E-4(2.7E-4,4.4E-4) 4.4E-4(2.7E-4,4.5E-4) 4.8E-4(4.1E-4,5.3E-4)
Fe norm 1.11E-05(9.40E-06,1.25E-05) 1.17E-05(1.02E-05,1.29E-05) 1.58E-05(1.40E-05,1.67E-05) 1.34E-05(1.18E-05,1.51E-05) 1.37E-05(1.25E-05,1.49E-05) 1.30E-05(1.21E-05,1.48E-05)

chi2/dof 1.13 1.30 1.08 1.02 1.51 1.39

�

4.7:

� �� �� � � �

2.0

	 
 �� � � 
� � � �� ��� ���

obs1 obs2 obs3 obs4 obs5 obs6

powerlaw1 wabs(1022cm3) 13.5(13.1,13.8) 17.0(16.5,17.4) 44.0(42.2,46.3) 59.6(54.2,63.4) 90.0(81.0,99.3) 135.2(123.3,160.4)
powerlaw1 index 2.11(2.06,2.25) 2.09(2.05,2.16) 1.93(1.84,2.02) 1.77(1.58,1.84) 1.85(1.69,2.03) 2.19(1.91,2.67)
powerlaw1 flux(15-40 keV) 1.65e-11(1.61e-11,2.17e-11) 1.18e-11(1.13e-11,1.27e-11) 1.77e-11(1.41e-11,1.82e-11) 1.79e-11(1.63e-11,2.03e-11) 1.55e-11(9.33e-12,2.50e-11) 1.13e-11(4.31e-12,2.66e-11)
powerlaw2 wabs 1.09(0.92,1.23) 0.059(0.017,0.085) 0.43(0.30,0.93) 0.36(0.051,0.84) 0.34(0.12,0.58) 0.47(0.34,0.76)
powerlaw2 index 2.50(0,2.68) 2.50(0,2.56) 2.93(1.65,5.75) 3.00(2.33,3.33) 2.50() 2.50()
powerlaw2 flux(1 keV) 8.73E-04(7.67E-04,10.8E-04) 3.35E-04(3.13E-04,3.67E-04) 5.09E-04(2.96E-04,1.84E-04) 3.96E-04(3.40E-04,7.28E-04) 3.77E-04(2.76E-04,5.27E-04) 4.40E-04(3.84E-04,6.89E-04)
Fe norm 1.33E-05(1.14E-05,1.50E-05) 1.55E-05(1.39E-05,1.73E-05) 1.69E-05(1.48E-05,1.97E-05) 1.29E-05(1.15E-05,1.50E-05) 1.35E-05(1.22E-05,1.52E-05) 1.37E-05(1.22E-05,1.48E-05)

chi2/dof 1.10 1.22 1.13 1.03 1.45 1.39
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4.4.5 ���������
	���
��������������
��� � �' ��I> � � g �����;�
�"!$# 1"%$&(' � h�i Z  )!$#�f+*-,�g 2010/7

fG\�] 1 f�	 Y
2008/1

[
2010/6

f'\�] 1 ,�. Z �A� Y 4
Y0/

�
m$1 M)N 6 . n�o 132GF q@\�] W(4 � �)5�	)5D 

� 4.14
f�� FBZ /�6 � h�q87$\�] Z)9 g5m= ��85�	85 W8:<; � Z \�] 1,2,3,4

[ ' � q=/�6)�=>@?A Z$B�� g WDC [ e g W)C 1 �FE 6HG ��I@�J.LKNM � m 2 g@ �D5 	D5}f W)C�ZD9 g�m01 M?N 6. n5o 1"2?T h�q8OD�?fRn5o �  '���Z+P�Q<R / ·
�

X 
$�$�$R /?fD1 M"N 6 . f+S)�+T ��T m 9U  (�( � �+V d<R /?fW!$# 18X � h5i Z  ��Y �7� �����
�D�+V d<R /?f<Z=[ [ normalization\$] Z � m= P<Q<R / ·
�

X 
��$�0R /?f@1 M"N 6 . [ power-law
f)^����F_=`

�3a � � q � 4.8

� �85 	85cb �5�
� � ���;� �����"�
� � � � qWd U / ]�e(f E 6gG$h I"[i>@? �3a)j f<k h(l !# 18X�� [  $Z=[Fmnb+!$# Z � T�a8o�p�qir b B � , �=s �"Yt!<# �"a$u�� b � /+� �+v&� e  (wx$yNz�.H{ Q ,+5 � V(| R / q}r % W(4 !0# ��a(u �=v � �+u@j f0k h
l !(# Z@~(u$a �� $�<��8� ^ �Wv

�
4.14: 2007/1 , 2010/6

- hcl b W(4 /$��b ��� v � :2007/1 , � :2010/6 ,
�)5 	)5

4
/<6 Z �

a<9 U  W)C b=� u8� z�. \�] 1,2,3,4
[ ' �Wv

• 2008/1\�]
1 :0 - 5 × 104 sec\�]
2 :5 × 104 - 1.5 × 104 sec\�]
3 :1.5 × 104 - 2.5 × 104 sec\�]
4 :2.5 × 104 - 3.2 × 104 sec

• 2010/6\�]
1 : 0 - 0.7 × 105 sec\�]
2 : 0.7 × 105 - 1.6 × 105 sec\�]
3 : 1.6 × 105 - 2.5 × 105 sec\�]
4 : 2.5 × 104 - 3.5 × 104 sec
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�

4.8:

�� � �� � �

·normalization

�� �� � 
� 	
 � �
 
 � 
 �� � � �� � � ��

2008/1

� �

1

� �

2

� �

3

� �

4

powerlaw1 wabs(1022cm3) 17.8(17.0,18.6) 15.5(15.1,15.9) 16.6(16.0,17.3) 10.5(10.1,10.9)

powerlaw1 flux(15-40 keV) 1.49e-11(1.42e-11,1.58e-11) 1.80e-11(1.76e-11,1.84e-11) 1.05e-11(1.01e-11,1.08e-11) 1.46e-11(1.42e-11,1.50e-11)

2010/6

� �

1

� �

2

� �
3

� �

4

powerlaw1 wabs(1022cm3) 42.6(39.4,46.0) 56.8(51.9,62.2) 45.2(43.0,47.5) 60.7(55.9,65.7)

powerlaw1 flux(15-40 keV) 1.73e-11(1.57e-11,1.90e-11) 1.50e-11(1.32e-11,1.69e-11) 1.82e-11(1.71e-11,1.94e-11) 2.12e-11(1.89e-11,2.37e-11)
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4.4.6 ���������	��

��
�����
	��� ����� T e j f$k hcl���� � f � Z � [�� e�� b! #" � � ���Wv�
4.15

 0ZW[�mNb !%$ ��&�' ��( � e)� b � ��*%+  2008/1 ,(h�l%� 4
/�6 � 2010/6 ,�h(l-� 4/�6 � 2010/7 ,�h�l-� 2

/�6
�
e �85�	)5cb/. � � � v10%+�2 Z=[�m ( 3-4 b65-7-8 )

� ��9;:�2
1022cm−2

� � �Wv � ��a�� � 4.16 2 V0| R /�b flux
!0#�b � � � �Wv!*�+<2�� Z8[$m�b &#' �(/=�>@? � �-0-+<2 flux

� 9�:�2 ergs/cm2/s
� ���WvZ)[$m� ;A � = � NGC 1365

 
X 
 � B��CB�D �FE =  f E ( G(h I =HG >�^ �FE = � /Nz �=v

E 5 2/I(2-J�K � � u!L 5 a�M e E = � [11] � � J�K � � > � D�N�O  X .}5 e vP �Q� V�| R /�b flux
b &R' �@( � G�S<= � 2010/6

b6T	U�b�V#W�X C \�]6Y<Z�[
] aC\ �Q] a
u S  � X 
 b B S ,^ D!#$ ' S b =�> C_\+a V(| R /�b flux

� !(# \+a(u S v`E b^a#bNz�. �
NGC 1365

b(w+x07 q r b B S , � ∼ 104 c b time scale
� !0# \�a0u S�= u�d S v

 0

 20

 40

 60

 80

 100

 120

 140

 160

 180

obs6obs52010_42010_32010_22010_12008_42008_32008_22008_1

"total_abs.txt" u 1:2:3:4

�
4.15:

7-V�W 4 � b<Z8[<m�bW!�$ v�e z�. 2008/1
b

4 ,chcl ,2010/6
b

4 ,chclf� 2010/7
b

2

,0h$l b �W5 	W50b�V�W � b@Z+[@mQ &!' �R( \ a�g S vh0�+)2 Z+[@m (
5!7�8

)
� 9�:F2 1022cm−2� g S v

 8e-12

 1e-11

 1.2e-11

 1.4e-11

 1.6e-11

 1.8e-11

 2e-11

 2.2e-11

 2.4e-11

obs6obs52010_42010_32010_22010_12008_42008_32008_22008_1

"total_pow_flux.txt" u 1:2:3:4

�
4.16:

7-V�W 4 � b V0| R /�b flux
bW!�$ v!0-+<2 flux

� 9�:�2 ergs/cm2/s
� g S v
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