
PR0687 
 

!"#$%&%'()*+,-./012+34'()56789./

09:;<=>?@?AB-CDEF 

 
GHIJKLMN 1OPQ SPring-82ORIJKP 3OSIJKP 4OHIJKT 5O

JST-CREST6OHIUV%WXQYZ7 7OHI[2Q 8\ 

]L^ _` 1, 2Oabcde 3Ofg hi 2, 4Ojk lm 2, 5, 6, 7Ono p 2O 

pk qr 1, 2Os t 2, 8 

 

uvw 

=>?@?ABxCDEFyzB&{ 0.38|}~ 272K�����&��)�0��

����� 1|�}����d����78�0)�0������)�"#��|

��&% ��y��� X¡¢ ��£¤���d2�¥¦)�0�§¨©���)ªX¡¢«=>?@

?ABzB&{¬�!"$%&%|12+34y�®�|���78|5678�

¯�°'�)±²�³´�µ�|¶·°�¸��)¹§�ºE»'¼½�)�0�=

>?@?ABC¾519C9789¼¯�©�'¿À©�)�0�ÁÂ©�)�¤

ÃQY�y|=>?@?ABC¾59��dÄ�d�DE,-�|C9ÅÆ78'Ç

9(È�ÉÊ�ËÌ�9°./�)ÍÎ|���789ÉÊ�*+,-9ÉÊ0Ï�

ÐÑ)!"#$%&%0|��d29¹§�¸��)12+34�ÒÓEÔÕ�|=

>?@?ABC¾51'�Ö)C978¹§�¸)�0�×»0�)�! X#$%&

%�Ø�)0ÙÚÛÜ»'[Ý9Þß*+,-�./�)�0��à)�áÚj+�

âã��=>?@?AB&+0C9DEF'���|áÚ9 äå æç�ÛÜ»'èé

Ï�!"#$%�./��ê|=>?@?ABC¾519C9*+,-�ëì�)�

0��à|C&+9���78'í��9¹§�¸)�0�îï�µ) ð�ãÍ|1

2+34�Ø�)�0�ñ~ò�ó09�ôõ�öÎ|DE¾519C978'ô

�)¹§�¸)�0�îï�µ)�¤

 

 

u`÷w 

12+34`÷9ÍÎ|øù0Ï�±C¤ªúûû�ûüýþ¬0pÿ~=>?@?AB

ªúûû�ûþ¬� ØÏÍ�ãÍ!"#$%`÷��|±C�Ø�)�0�æçèé!"#

��$9%&�'�(�))*�µ)�=>?@?ABzB&{ X¡¢+0.09,0.969ø

ù'-Ï|O1s!"#$%|12+34��}�/.ÏÍ�!"#$%`÷y SPring8 

BL-17 a-branch'�|¾5Ø9!"#$%&%/$01(&¼ï ,0.35eV @530eV)

� ØÏ�23Í�12+34`÷y4Ãj+5QYÆ6 378'�|SANS-U&%

9� ØÏ�23Í�¤

 



!"! !#$ !#!!"! !#$ !#!

O 1s XES

Emission Energy (eV)

In
te

n
si

ty
 [

a
r
b

.u
n

it
]

%

%

D
2
O

X
AN

 =

0.09

0.50

0.67

0.83

0.96

: ¡ 

ð;ä 

ä<ä 

ä<� 

u=>0?@w 

A ä y=>?@?ABx±CDEFËB

±C9 Cäå $%$D�?B�E��$D

�?ByC&+9ÞßFG�HIÏ�

ä<�|ð;ä|ä<äJK9L&°�L�|C&

+9ÅÆ»�CÚ=EMN�HIÏ�

ä<äL&�OP� ¡|: '&QÏ��)�

OP� ¡|:y�®�|R STÏÍUM

9C0|VWXCÚ=E°�L)C�H

I�)�X¡¢Yi00�'OP� :yYI

Ï|Z[B\PT]�ÉÊ�)9'-Ï|

OP� ¡ y^'Ï|X¡¢¤+¤��_ð`��a

b'^'�)�X¡¢¤+¤��û£ �yÿC0y

c(d�3Í$D�?B�¸��Í�1

2+349=>°�y|X¡¢¤+¤��ð_ `�

��ôõ�eIª��d�DE,-¬0�

�|�(�pñ~ªX¡¢¤ú¤��£f¬|gñ

~��ab'^'�)ª�d�DE,-¬

�0�E©�ÍªA �¬����9=>°

�|��d�,-�y¾51'C9ñ~

�p�MN�hL©�|$%$D�?B

�yÿC0iÍ � Ã9OP� ¡|: �.

/©�)�|=>?@?ABpñ~ªX¡¢¤

ú¤��£f¬�yC9ñ~�p�MNyhL

©���ª�ôõj¤ ¤���k¤l¬9�C&

+mn9op(�Cx=>?@?AB&

+�op�)qE�p(�)�$%$D

�?By9ÉÊ0-rÏ|s¡¢¤+¤��_ð

`�� R STÏÍUM9C�E�OP�

¡yab'^'Ï|OP� :yCx=>?

@?AB&+9op�HIÏ�YI�

)�0�./©�)�90?Ñ��)�¤

A 1¤  

=>?@?ABt±CDEF9$%$D�?B 

$&$ $&" $&# $&' $&( $&! $&) $&*

$

#

(

)

+

"$

"#

%,-
'
,./0#1

%,-
'
,./0#1

%%%%%%%%%%%2345%67%38

%

%

!
"#

X
AN

 
A 2 

�ôõ<=>?@?ABt±CDEF¤
[1]G. Schneider, Z. Phys. Chem. Neue Folge 

41 (1964) 327. 

[2] Takamuku et al, J. Phys. Chem. B 102 (1998) 8880-8888 

[3] T.Tokushima et al, Chem. Phys. Lett. FRONTIERS article, 460 (2008) 387 

[4] Bako et al, J. Mol. Liq. 125 (2006) 174-180 


