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Abstract:   Carbonyl sulfide (OCS) was photoexcited at 230 nm so that it dissociated into a vibrationally 

cold but rotationally hot CO (X
1
Ɇg

+
,, v = 0, J = 42ï69) fragment, which was eventually subjected to 

resonance enhanced multiphoton ionization. The kinetic energy release distribution and angular 

distribution of the CO fragment were obtained by detecting the time-sliced velocity map images of CO
+
 in 

various rotational states (J = 55ï69), wherein both the singlet dissociation channel of S(
1
D) + CO and the 

triplet pathway of S(
3
PJ) + CO were involved. For the triplet fragment channel, the total quantum yield of 

OCS dissociation at 230 nm was estimated to be 4.16%, based on the measured branching ratioin every 

rotational state. High-level quantum chemical calculations on the potential energy surface and the 

absorption cross section of OCS revealed the dissociation mechanism along the triplet channel of OCS, 

with photolysis at 230 nm. The ground state OCS (X
1
A') is photoexcited to the bent A

1
A' state at 230 nm, 

which then decays back to X
1
A' in a bent structure via internal conversion and subsequently couples to 

the 2
3
A"(c

3
A") state by spin-orbit coupling, followed by direct dissociation along its potential energy 

surface. 
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ᾣ -  

Fig.2  Time-of-flight mass spectra of dissociative 

photoionization of OCS at 229.956, 229.868 and  

229.848 eV. 

 

3  OCS ᾣ ֟ CO (X1Ɇg
+, v = 0, J)  

℗ Ἕ 

Fig.3  Time-sliced velocity map images of CO (X1Ɇg
+, v = 

0, J) fragment dissociated from OCS. 
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g , v = 0, J) 

ꜚ PJ (J = 38ï70) 

Fig.1  (a) (2 + 1) REMPI of CO(X1Ɇ
+

g , v = 0, J) fragment; (b) relative population, PJ (J = 38ï70), of CO(X1Ɇ
+

g , v = 0, J) 

fragment. 
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4  OCSᾣ ֟ CO (X1Ɇg
+, v = 0, J) №  

Fig.4  Speed distributions of the CO fragment dissociation from OCS. 

(a) J = 60; (b) J = 63; (c) J = 66. 
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Table 1  Anisotropy parameters of CO (X1Ɇ
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g, v = 0, J = 55ï69)fragment dissociated from OCS. 
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59 1.64 ± 0.02 1.51 ± 0.09  1.53 ± 0.02 1.61 ± 0.03  1.34 ± 0.08  

60 1.56 ± 0.02 1.69 ± 0.05  1.68 ± 0.02 1.66 ± 0.03  1.17 ± 0.06  

61 1.67 ± 0.03 1.65 ± 0.04  1.81 ± 0.04 1.81 ± 0.04  1.05 ± 0.09  

62 1.46 ± 0.02 1.75 ± 0.04  1.75 ± 0.04 1.84 ± 0.02  1.12 ± 0.07  

63 1.37 ± 0.02 1.50 ± 0.10  1.73 ± 0.03 1.75 ± 0.03  1.58 ± 0.10  

64 1.41 ± 0.02 1.64 ± 0.01  1.70 ± 0.03 1.69 ± 0.02  1.10 ± 0.05  

65 1.19 ± 0.02 1.42 ± 0.01  1.65 ± 0.03 1.71 ± 0.05  0.88 ± 0.04  

66 0.63 ± 0.01 1.17 ± 0.08  1.46 ± 0.02 1.63 ± 0.01  0.83 ± 0.03 0.4 

67 0.00 ± 0.01 0.98 ± 0.05  1.22 ± 0.02 1.59 ± 0.02  0.82 ± 0.02 0.4 

68 0.25 ± 0.01   0.76 ± 0.02   0.77 ± 0.03  

69    0.00 ± 0.01   1.19 ± 0.06  

a
 Ref.33; 

b 
Ref.31.
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