
2A05 

 

!"#$%&'&()*+,-./%0%123)45673)8912:;<=

4>?@ABC

DEFGHIJKLMNC OPQRSC TQUSC VWC

C

C XYZC [\]^_`4abcdefg5673)hijk.lmncdefo89p.qh

rstkuv.w5673)xyz{gQ|}n[\~4@,��.cdb4��,-�u��

p.h�k.w��uQ�4��gQ^�4[\~r|},n�Q!ab�@4xyz{rG��

n.�������.h��tkuv.w��o�������,�p.B�n ,-�567

3)ef4��,¡�ug¢�J£�ku��rQ�412:;<=,¡�ugQl,¤¥¦t

4§¨rG�v©ªx«�gQv¬­®¯,°W�kuv.hg±vr�vwC

²x/%0%123)gQ³´µ¶n[\]¦t�9�k.[\

]^_`���Q¤¥4§¨o·¸��¹ºnB�r»¼��.q

h¦tQ[\]@4xyz{oJ£p.½¾¿Àh�uÁ�J£�

ku��w«ÂÃÄef4/%0%123)gÅ 1(a),Æ��-Ç

n T�����.qhrÈ¦Étkuv.rQabcdef�g5

673)o89p.�É^�4/%0%~r|}n�����oÊ

.hËÌ�kuv.DÅ 1(b)Kw��uQ/%0%123)g T �4ÍÎcdDLEKef,cd

�k�ÏQ��Ð�oÑ��5673)89odqph��tk.wqk¬�,QÒÓcd=Ô

<Õ¿Ö¯×ÒÓ=Ô<Õ¿4°Ø¦tQcdp. S1ef4ÙaÚÛ,-�5673)4�9Ü

ÝrÐ�p.qhrstkuv.[1]w�¦�Q�4ÞßoàÉQ��Ö T�����.«ÂÃÄ

ef¦t�����45673)á4��Ð�412:;<=n âãäWnår¢vwC

C �q�æJ£�gQ²x/%0%123)<ç=è)4Óéd5673)�9êë4!"#$

%&'&()*+,-.>?@ABoìí�wC

C

C X>îZC -30 °C,ïð��/%0%oñòóô

õ=ö1 atm÷,øù�Qúûü¯bý«,�9�þ�

/%0%123)oÓ2ÿ%���ÏQ �?@�

!_"#$o{vu!_"#Q%&��wÅ 2,c

d=6)ôoÆpw='ô(4/%0%~4 0
0
0 ¬

�g 6
1
0)%*o+{�u/%0%123)o LEe

f,cd��ÏD"exc. =262.6 or 259.4 nmKQcdÓ

¦t, 15 nsÏ,2ÿ%�Óö"ion =280 nm÷o-.

�/%0%123)o2ÿ%�Q%&p.wÓcd

ÏQ/0?@D#tKo1vu5673)ef,l2

nab34,��p.»5ÓD"diss. =475 nmK[2]o-.p.hQÓcd,-�5673)4°6

rd�.wq4h�°6p._g"diss.-.?¬�,5673),Ð��uv.cdef4$!7

Å 2C cd=6)ô 

Å 1C (a) T��-8Q 

(b)���/%0%123)



9)7:%,;<p.w��uQ"exc.h"diss.4@4/0?@oÐ��þnrt/%0%123)

2ÿ%=>4?@_oB�p.qh�Q5673)ef4�9_4?@Ð�oABp.qhr&

A.wcdÓ�-8°6ÓgQTi/S 9)B)oC�DE��Óo^�,¯�Q�kFkÓGçH

ÕòI<�Ù$,-�JÁÐKp.qh� psG¿=oL�wG¿=4?@�-85M¿N)Eg

�kFk 3 ps�-8 15 cm
-1����w¬�2ÿ%�Óh�uQYAG9)B)OPJcd4QR

9)B)4PJo{v�wC

C

CXSTZC Å 3,/%0%123)4(a) 0
0
0

�-8(b) 6
1
0)%*ocd��U45673

)VWXY4?@Ð�oÆpw5673)V

W4XYg/0?@ 0 ps Z[�\]^r�

�ÏQ�-� 50 ps_`ga�,n.qhr

b¦.wq4\]^r�4üYgG¿=E-

�´/vqh¦tQ5673)efr S1ef

á4ÓcdÏ4êë,-��9p.qhrÈ

¦Étk.wqkt4?@Ð�gµacd¡

d�efIÕp.qhr��Q�kFk?�

dg$obs.(0
0
) =17 ± 2 psQ$obs.(6

1
) =8 ± 2 psh

n��w̄ ×ÒÓ=Ô<Õ¿4B�,-� S1 

0
0ef¦tg5673)ef4ír�9p.

h�kuv.qh¦t[1]QLtk�?�d

$obs.(0
0
)g5673)�9êë4?�d��

.hSg��.wah�QS1 6
1ef¦t4¯

×ÒÓ=Ô<Õ¿,gQ5673)ÒÓ,i� LE ef¦t4ÒÓ´j?,AB�kQ�4ÒÓ

4�Óklg�,, 50 nsh�kuv.[1]wS1 6
1ef¦t45673)89êërmnAB�k

�-Çn?�d 8 ps4aoêë��.hp.hQLEefgd®!"#_p,qu5673),

Ð�p.w�¬�QLEef,Áklrrstp.�É,g5673)ef¦t LEefá4uê

ëQpnb]q4^ef4@,�vrst�n�kjntnvwmnQ5673)�9êë4>

?@ABo�nÇqh,-�Qq45673)efh LE ef4@4�vràÉuwW�k�w

q4�vêëo�xp.hQ5673)ef4�9?�dh�u$+(6
1
) =8 ~ 16 psQuêë4?�

dh�u$- >16 pshyz´.qhr&A.w�9?�d$+(6
1
),gEr�.rQ6

1cd,�vu

5673)efh LE ef4$!79)7:%gj{Y��.hyz´tkuv.qh¦t[1]Q

q4$+(6
1
) g 16 ps,[vh��tk.wq4-Ç,êëraoêë�|b�kQ¬�êëüY

rcd5M¿N),-�uG��Ð��nvqhgQêë}~r�h� nvh4³[4_b�

���¦t4ËÌ[3]ha��uv.h��tk.w 

[1] T. Hirata, et al., J. Phys. Chem. A, 103, 1014 (1999) 

[2] H. Saigusa, et al., J. Phys. Chem. A, 105, 7334 (2001) 

[3] T. Rocha-Rinza, et al., Chem. Phys. Lett., 426, 268 (2006) 

Å 3C /%0%123)4(a) 0
0
�-8Q(b) 6

1
)

%*cdÏ45673)VW4?@�� 


