
・Selective detection of single vibrational level of the X and a states of S2. 

・Detection of highly vibrationally excited S2(X, a) generated in the S(1D) + OCS reaction. 

      About half of the available energy is deposited into the vibrational motion of S2(X, a). 

・Determination of the overall rate coefficient for the S(1D) + OCS reaction. 

Detection of single vibrational level of S2 
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・p(OCS) = 40 mTorr 

・ptotal(He) = 10 Torr 

・photolysis = 248 nm (1.3 mJ cm2
) 
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Experimental setup Introduction 

0

10000

20000

30000

40000

E
n

e
rg

y
 /
 c

m

1

0

5

10

15

0

5

10

30 23

g
1a 

g
3X

u
3B

u
1f 

0 0.5 1.0 1.5
0

1

2

3

4

[OCS] / 10
15

 molecules cm
3

k
ri
s
e
 /

 1
0

5
 s

-1

Lu et al. J. Chem. Phys., 2006, 125, 164329. 

312.5 313.0 313.5

laser / nm

L
IF

 i
n
te

n
s
it
y

312.445 nm

detect = 294.2 nm

S2(fa, 0 → 4)

spectrum excitation LIF

300 350 400 450

monochromator / nm

E
m

is
s
io

n
 i
n

te
n

s
it
y v" = 0 5 10 15

F
ra

n
c
k
-C

o
n

d
o

n
 f

a
c
to

r

excite = 312.445 nm

20

S2(fa, 0 → v")

S2(fa, 0 ← 7)

spectrum cefluorescen Dispersed

310.0 310.5 311.0 311.5

laser / nm

L
IF

 i
n
te

n
s
it
y

310.221 nm

detect = 324.5 nm

S2(BX, 3 → 3)

spectrum excitation LIF

300 350 400 450 500 550

monochromator / nm

E
m

is
s
io

n
 i
n

te
n

s
it
y v" = 0 5 10 15 20

F
ra

n
c
k
-C

o
n

d
o

n
 f

a
c
to

r

S2(BX, 5 → v")

S2(BX, 3 → v")

excite = 310.221 nm

spectrum cefluorescen Dispersed spectrum cefluorescen Dispersed

spectra excitation LIF

 stransition af and XB the of factors Condon-Franck g
1

u
1

g
3

u
3  

  g
3

u
3 XB

g
1

u
1 af 

250 300 350 400 450
 / nm

F
ra

n
c
k
-C

o
n
d
o
n
 F

a
c
to

r

v' = 3
5

5 10

v' = 2 5

10

10

v' = 5

v' = 7

5 10
15

2

1

8

11

0

3

1

3

15

15

20

15

25

20

DCM

  g
3

u
3 XB

g
1

u
1 af 

factors Condon-Franck

) ,(XS of sintensitie LIF resolved-Time g
3

2 v 

1)   ,(XS of rise the of depencence-[OCS] g
3

2  v

k[S(1D) + OCS] = [3.2 ± 0.2(2σ)] x 10–10 cm3 molecule–1 s–1 

OCSP)S(3 

SSCO TS4

)A(OCS 1
1

2

CO)(XS g
3

2 

CO)(aS g
1

2 

TS5

TS6
TS1 TS2

TS3

)B(OCS 1
3

2

OCSD)S(1 

 : Point for intersystem crossing 

MSX1

MSX2

g
1

g
3

2 aXS of levels lvibrationa Highest 

6(1998) al. et Richter

20(1983) al. et Veen



228CO  )(XS      

175CO  )(aS      

111OCS  P)S(      

39CS  SO      OCS  D)S(

mol kJ

g
3

2

g
1

2

3

1

1
298r













H

10

10

11

1

100.3)(3.0al.(1983) et Veen

100.3)(1.2al.(1979) et Addison

106.6al.(1968) et Donovan

K) (@298 OCS  D)S(















al.(2006) et Lu

OCS  P)S(3 

113 s molecule cm        tscoefficien rate Overall k

15100.5)(2.7 :K @298 

TT 170)(15600.241.9718 e100.3)(6.1 

 : Singlet surface 

 : Triplet surface 

u.ac.jp)-himakyam@hiros :mail-(E


