
2B03 

 

!"#$%&'()*&+,-./0123456789:;*<=>6?@AB

CDEFG*HIJFEG**KLMNOP*HQNRS**HTUVW* 

 

XYZ:;*<=[:;*6\]A^_`abcdefghi]<=]jak6lm]jan:

;*<=[oh6&p<=qr0s/tusvw-xyaz0s<=9{|H}~����.6

���f�/��qc0`|/an:;*<=>6<=AB��w��[�&b'�_`|�f

gH�0H:;*<=b[?@AB9��`a��Ss<=ABq��ya�q��_`|/a

[1]n��[y]bH���p�� ¡¢ (S )£¤6 trans-¥¦§¨*6©ª«¬45-!"#$

%&'()*&+,b�­®¯H&p<=>6°±²s�³´��bdyaµ¶-·0[2]nS 

trans-¥¦§¨*6>¸ C¹Cº»¼½¾6()*¿*¾6!½ÀÁÂqHÃÄ6iÅbÆ�{|

ÇÈyaÉ9-¶Ê{C!"#()*iÅËKHÉ`-./|+��ÌÍ 10 ps]ÎÏya S trans-

¥¦§¨*6©ª«¬45-78{0n&p�³>]8Ð{0©ª«¬456ÑÅq¿§À6�

³6123Ò9Ó/Ô6Õd-�y�-�f�b{H�w&p6«¬45[�³%6Ö±²s1

2345b×Ø_`a9ÙÚ{0[2]nÛÜb!"#$%&'()*&+,-./|:;*<=>

]6 S  trans-¥¦§¨*6©ª«¬45-8Ð{0@H:;*<=>][H123ÐÝ�fÞß

_`a©ª«¬ÑÅ�­cà8á6âqEãäH&p<=>]\f`a©ª«¬ÑÅ9123Ò

6%6Õdqå/�-¶Ê{0nÉ6Ùæ-H:;*<=>]6Ö±²s12345[Hçsa

:;*%6èé§ê½ëª][säH?@AB%6ì/1ëªb�­×Ø_`a9/í¼î§]

ï�{Hy]bðñ{0 [3]nòó[H+��b./aôõ-Çöa�]H+��6÷bøùa

úûèé§ê½-ÇÈ_üH78_`0©ª«¬456ýþÿ!�f:;*<=>6?@AB6

Eã_bdyaÐ"²#$-Ï%0n 

 

Xà&Z!"#$%&'()*&+Ë6+'[H(ø)*H���)§¦+¥)*_`0¼½¾

Û,¦-*./0:12½3½6Ê4-��+9{0566++(789:À)*; (OPA)�f

sanSâ6 OPAC800 nm��K6Ê46<=>®ô-?@��+9{|./HcíSâ6 OPA

C400 nm��K6Ê4-()*��.6AÊ+9{|./0nSB6óCDpE-./0FGH

/I§-½b�­HAÊ+6¥JÀ8§*-K»{0CôÝ&'L 6 cm
-1
Kn+IìMóNsO-

P0ÌH?@��+9AÊ+-5QvRb|ÛSb¡T?@bU+{0n?@[):ÀVW*X

b�­Y�_üH+��b�a?@6ZÈ-[/\n?@�f6()*3]+ -H2:9½3]

^_^_.`:¦/I§-½9a+^_.6Qb(¥/I§-½-P|&+;bcd{H<=e

f«¬ CCD g7(b�­AÊ{0n&+Ëh=6$%&'L[ 4 ps ]jan8Ðb./0:;

*<=[ EmimTf2N (1-ethyl-3-methylimidazolium bis(trifluoromethylsulfonyl)imide)]Htrans-¥¦§¨

*6iÅ[ 5 mM9sa�íb®j{0n 



 

k lEmimTf2N>6+��Ì6 S  trans-¥¦§¨

*6$%&'()*¥JÀ8§ (a)��ôõ 297 

nmH(b)��ôõ 325 nm 

XÙæ9#$Z k  b:;*<=

EmimTf2N >]6 S  trans-¥¦§¨*6$%&

'()*¥JÀ8§-�yn��ôõq 297 nm

][Ck 1(a)KHìM$%bÆ�{| 1570 cm
-1

mn6 S trans-¥¦§¨*6 C=C º»©ª6(

)*¿*¾6!½ÀÁÂq>ôÝobp/8{

|/a6q&�anÉ6ÇÈ[ S  trans-¥¦§

¨*6©ª«¬45-qr{|/anSâH�

�ôõq 325 nm][Ck 1(b)KH297 nm��6

$b¶f`0�ís!½ÀÁÂ6ÇÈ[78_

`|/s/nÉ`[Htrans-¥¦§¨*6+��

6÷búûèé§ê½qåäH��sÌ�fh

i]jaÉ9-�{|/anktbHu��ô

õ]6ìM$%bE{|É6¿*¾6!½ÀÁ

Â-XV:8{0c6-�yn325 nm��][

10 psvw6!½ÀÁÂqSÐ]janx/$%

yH]¶f`az_s!½ÀÁÂ6ÇÈ[H �

�+9AÊ+q¡sa�]�Éa"{ ½2*8

1½|I/0À89}e`an�0H297 nm�

�][+��Ì 50 ps5Å] 325 nm��6$9

Ûù!½ÀÁÂbsa�q&�anÉ`[H+

��6÷b>ibs%0 S trans-¥¦§¨*q

hi�]«¬{0�-�{|/an 

! y]b�{0�íbH�<>6 S trans-¥¦§

¨*©ª«¬45[HSÜsiÅ6ja=~61'6��-�Ð{0�,��6�6123â5

�6'](�_`a  [2]nòóH1'6ÃÄb?@AB6��-Â/0����6c9]123

â5�-'ãHà&Ùæ9��{0nktb?@AB6Eã_-Çösqf·0p��2½p�

*Ùæ-�yn���f��616ëªqs/9/í�çs¼î§]jaqH?@ABb�a�

�q1'�f 5 nmv��`|/a9�Ð{s/9H50 psÌbhi�]iÅq�q­�a9/í

à8-(�]ãs/n+I�°R�]:;*<=6?@AB[AÊ]ãs/��fH?@AB6

Eã_[ 100 nmv�]ja9#öf`anSâHòó6Ùæ�fEã_6��bdya�ðq·

f`H��6?@AB-#ö09ã�6s�q 10 nmv�]jaÉ9q��_`0n 

[1] K. Iwata, H. Okajima, S. Saha, and H. Hamaguchi, Acc. Chem. Res. 40, 1174 (2007) 

[2] K. Iwata, H. Hamaguchi, J. Phys. Chem. A 101, 632 (1997). 

[3] K. Iwata, K. Yoshida, Y. Takada, H. Hamaguchi, Chem. Lett 36, 504 (2007). 

 

ktlu��ôõ]6 1570 cm-1!½ÀÁÂ6ìM$%

Æ�vC�=�:325 nm��H��:297 nm��K9?

@AB6��6ÁÂ-Çö|·f`0p��2½p

�*ÙæC�!K 

(a) (b) 


