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Core electron excitation possesses an attractive potential of inducing selective chemical bond breaking.
Compared to valence excitation, core excitation takes place within a small area because of its spatial localization
and atomic selectivity. Therefore, a specific atom in a molecule can be excited selectively. The core-excited state
is quite unstable with an extremely high energy, so consecutive decay processes�Auger decay and ionic
dissociation�can occur in the vicinity of the excited atom. From this concept, site-selective ionic fragmentation
has been widely and successfully investigated in various core-excited molecular systems. This paper briefly
describes the characteristics of core excitation and experimental methods, and then reviews representative
recent studies about site-selective chemical bond breaking induced by core excitation.
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-.��&'@���� ��()*&4A�BC$�D
D�+,4E-���"F./4>*� $�����G0
&H��IJ(12���"F4A�� 
�FJ(���
����3��� 4�K
��&>*�DD�E-���
"FLM56�78��J()*� $�N�9�:E-K
O
�PQ�8R2��S;�2�56;T<4�UVW
�H1(���

3.1 
���
����=X4���
��-�Y�34�K�Z[\
>]�YJ(?-H1��Z[\4�� ^@AB��?-
H1�3���$�#C�_D�Y�EF4�FG5�
�� D�H?`Ia34�4;��bJ�����Kc�
�?-H1���YJ(� H�����Y#�-.��d
ef��?-H1���YJ(E-H1�4��gLhi
jkZ�l��� m�n?�"?-H1�4��gLhi
jkZ&R2���"4� $�4�F;";"MNH1(
���5O&o����"F4A��"���� 34�2
��3�� XP34��3 (XPS; X-ray photoelectron

spectroscopy)"p`1()*� Q4Rqr4��Ss
(CHA; concentric hemispherical analyzer)FhijkZ
E-s"
(UV��H1(��� ��-.Pt,�T-
U��IubJ4;��v+,�w�&xV
�E-&y
#�"F4A��z� XPS� ESCA (electron spectros-

copy for chemical analysis)";p`1(��� {|4�
?W3�3s" CHA�S���-�X�� ��=X4;
��YL&�V
�4��3;�}H1(��� IZ�
�Z[\4��3 (AES; Auger electron spectroscopy)

;[\�4��364� XPSY*;^@]^AB�_~
4>��"��AB�S�UV��H1(���
u`� aW3�hijkZ&T?�F�4�&E-��
�"4 NEXAFS8��,j&R2���"F4A�� b
?-4�&E-��b4�cU (TEY; total electron

yield)6K� E-s�de�fg43&hC��"4Sh
ijkZ4�4>��Z[\4�&E-��Y#�
�i
�4�cU (PEY; partial electron yield)6��F>*�
2�]^��,Kj�kl��a(m��C�1(�
�5), 6)� �������c�;��a�4�?-Fn��
���z� ��1�3�;�c8��,j"ov"��

(���

3.2 �����
aW3hijkZ&T?�F�
��&E-���"

4� 4��3�"IZ� NEXAFS8��,j&R2��
�"F4A�� 
��:�V���"�Vpq��@(�

��&E-���"4r�b
��cU (TIY; total ion

yield)6K� 
��:�V
��
�����(�i�

��cU (PIY; partial ion yield)6� ������P��
8��,jF���1�� �s]^�3�4�� ��t@
������[��������F>D*:2H1���
"��� TIY��c8��,j"ov"��H1��"F
u��

��:�I���vyw�rxU�S (TOF-MS;

time-of-flight mass spectrometry)FUV��H1(�
�� �s]^�3�� Iw�?-H1�4�&y���4
�E-s4zw�E-���"4vyw���"&���
��"F4A� $��
�����4�"vy�)Y�
MCP (micro-channel plate)rEF4�{|�����

���Ss4E-H1�7), 8)� �
���vyw�} TOF

�(m/z)1/2 �m/z�xU4�}� ���~��$�
��
:&I���"";�cUF2�4A��
u`� ^@AB&]^"
�3�4�4�"
��&I
w�E-���"�j�������#$���4>�
�3.4��a�� ��3�� ?W3 �¡�p¢�£g��
Y�¤j8?W3 �ShijkZ��sLM¥¦�?W3
j��h PF (Photon Factory)�3�� ¤j8�� 100

ps� ¤j8�§ 624 ns� &�����"4� S~;�
TOF2�F/�"��9), 10)� ?W3 �¡��¨4��
��S������©&, ªZ"���"4� j«�?
W3¤j8"I�
�w��"&h�
� TOF&2��
��"F4A��D�� TOF�©&�V
(��3hij
kZ���"
(A����"4� ���
��:�cU
(PIY)8��,jFr�1��
��()*�E-�{;UVm�1(���.�xU�
SR (QMS; quadrupole mass spectrometer)&
��:
�I������";4A�� �S�¬-���"4� (
)
�
���­���9�:�E-;/�4>� �F�
3.3��a�� 
�
�F� QMS����� xU&�®

(2���;�4>��z� l�� m/z�
��&Iw
�E-���"�4A��� >��azh�
��V��
� m/z�
��&�w���2�
(��C�Iw�2
�
(��Y#¯°¡±²-
(��;�;>�F� et

� TOF-MS�}@(E-³�F�� �w��°8F>
�� �"� ()*���"
F��*#��"&����
1()Vn/F>��

3.3 �����
�´�4��E-�}@(9��()*&µ¶·Z
�
LM�������4����F� HD¸D�E-56F
]­�1()*� ����4��E-BC4���H1(
���J�9�t±¡7�,F%V����������
F�����*��>�� �A��9�:E-56"

(� QMSF���1�� 4��¹
��-i&º@» 
¼²½;��4�#�"4�S�¬&j=
� S~;�9
���()*�E-&/��
(��11)�13)�D�|�� S
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���������	�
����
���	�����
� TOF-MS
�������	��
�����14), 15)�
�����

�
 �!�"#$��%���
���
&'����()�*��
+���,�-�
���'
�.���-�/�0
"12�����,16) , 1014 W

cm32��4&'/�5�����&67������

89:! !�;< !�
=��"���� �!�,
>"&9? �-������#!$	 (FLMS; femto-

second laser mass spectroscopy)�-�%&�����
�	&@�17), 18)� !'AB? C'((5

!
"#�)
:��*'D+19), 20)E? FG-�MCPD+H&'�,�
���D+
-�-�IJ�K�L� M� Rydberg):N
./'7���*'D+21), 22)�01������

3.4 ��������	

OP'Q2B%
3 �4P'R56�
78 MS��
TU��N "V9 �!�&? W'�X
:Y�!�,&
9��Z�;<'��?78"
3 �5�
4[D+-?
W'=���
 TOFD+ �5�����(S��TU
��!
	,? 7�3>���'�#?@	�-�AB�
�%����� 78"3\�5�����'�,S��T
U��CD�-�]9��? 8^�X';�CD6_�`
�;ab)c_�d
e> �!�";�� !'��? 

5����f�5�
?@ �!�&? Eg����./
4�6W'='��f�F./��X-�7�+�
W�
h�GH-�:Y�!�,&9�� 7*R56�^'S�
�TU��
V9 �!��CI&? Jij5��5�(
S��TU��	&? Eg�����W'='��f�K
k+�'�XELM5�+�'�X
:Y�!�,&9
�� 4��������(S��TU��	&6Ll��
�./'7�`�mn)�
:Y�!�,&9�� /�&
64NopOD+H
���5�����������$�
LMS��TU��
V9 �!�&? 7����*^'
q,#�X
�PQ"7R-�12,0
"S����
�7), 8)�
OT? r�UV
;<�-�12&6WsX;YZB%
S��TU��V9"[\�
]$���,? /� TOF

�t^uv5�!$H (CMA; cylindrical mirror analy-

zer)
7_"�������`�;WsaO,bw���
!�&? UVcx`�mn)�EUV./!$'!d&�
12,ye"fg-���1), 23)z25)�

4. ��
�������

Eg5�):6h{i-�l5�):�6|;}? ):
~��'?j�
klX"�$���� !'Eg):Gm
'?j�
n op'Ws6? qr'12s"#}Z��
���!�&S���26)� ����"6�������4
P'I���,@�,? ������"{i �htm
p��u�'�v):&6������'wx' 1 s5�,
yzX"{�-? �v��f�Kk
��������/
|&?jX;}~�cx,:!�� W'��? !'�v)
:"���'� C�� O�,?jX"3> �!�,01

���� �s%6W'���&? !'12
f��� ��
X�'):��
?�!�"#}? @�B���I�'#
�"�9;m�!�
�i"�} �!�,&9�� ��
�-���� !'��"������L<'!�"���
7�'Ws,S���,? ����&�%��#�;��
;?j�6Z�&6]9����;�� Qi&6!'��
��'Ws��,���"#��'��SWsB%���
'�����,? !'��,�!d
�}�%<�,��
;$�!�6�l"� ��
OT? Eg�v):Gm'~��?j�6UV!��'
�����cx"���R�;e&��� !�,&9
�� !�4&'�4 4;12B%UV!�'A�,Z�
¡�!�#}�Eg�v):"#�~��?j�6
Q-
E ��bi%��2), 15), 27)� ¢£&6!'?jX���}
,��"]9����UX;12J
�¤ ��

4.1 ������������ !"�#$
UV!��"���op"?jX���},¥����
'6 PMMA [poly (methyl methacrylate)] �!���
(�[CH2C(CH3)COOCH3]n�)&@�28)� PMMA'¦§¨�
©�b�6? �x
�< 5ª'wx��� 2ª'�x��
, Y��«X¬­'|;���&�>����}? ):
~��
?j-�cx�
12 �'"�-�!����
i�� !'?jXcx, PMMA'� ¡ (�COOCH3)&
:!$���!�B%? ®�K�¯I�
oUV"�P�
°�¢�£!�� MSAM; self-assembled monolayer? !
!&6Au�S(CH2)15COOR R±CH3, C2H5N &�7�'W
s,S��? cx��'7RE?j�'¤¥,¦%�
�15), 29)z31)�

Fig. 4" (a) PMMA��? (b)I��®�K�§¨ SAM

(MHDA; methyl 16-mercaptohexadecanoate), (c)®��
®�K�§¨ SAM (EHDA; ethyl 16 -mercaptohexa-

decanoate)'wx 1 s©²&9H��� TEY�³)��
�#´ TIY�³)���? TIY
 TEY&µ�!�"
#$��%�������ª«
n � TEY&'¶{�
6¦�"n #�"·¬&9�� PMMA&6­"� ¯
I�"#�¸�)&�³)��6e>����}? SAM

&67�'®¯¯I�"#�¸�)"Gi�? Rydberg

{�E 293 eV°±&'L*�d; s��v��$�I�
�� "²³ ��´&�>�����!�,�B�� O
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