
1.0

0.8

0.6

0.4

0.2

0.0

N
or

m
al

iz
ed

 A
bs

or
ba

nc
e 

C
ha

ng
e

302520151050

Delay Time / ps

λpr = 490 nm

 HR-Cl -

 HR-Br -

 HR-I -

τ2

τ3

-1.0

-0.8

-0.6

-0.4

-0.2

0.0

N
or

m
al

iz
ed

 A
bs

or
ba

nc
e 

C
ha

ng
e

302520151050
Delay Time / ps

λpr = 560 nm  
 HR-Cl-

 HR-Br-

 HR-I-τ2

τ3

τ1~50 fs

N+ Lys

D
Cl- D

O
Dall-trans

N+
LysD

Cl- D O
D

13-cis
(K-intermediate)

hν

レチナール蛋白質・ハロロドプシンの光異性化初期過程の超高速ポンプ‐プローブ分光
：ハロゲンイオン依存性と異性化ダイナミクス

-Previous reports-
・Time resolution: ~ 100 fs
・Sample: HR-Cl-

・Time resolution: 
~ 30 fs

・Sample: 
HR-Cl-, HR-Br- and HR-I-
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