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Triplet dissociation pathway of carbonyl sulfide at 230 nm

GAO Zhi, SUN Zhongfa, WU Xiangkun, TANG Guogqiang, ZHOU Xiaoguo, LIU Shilin

(Hefei National Laboratory for Physical Sciences at Microscale, Department of Chemical Physics,

Uniwversity of Science and Technology of Chinas Hefei 230026, China)

Abstract: Carbonyl sulfide (OCS) was excited and dissociated at ~230 nm, and the CO(X'S; ,v=0, ] =
42~65) fragment was detected by using (2+1) resonance-enhanced multiphoton ionization at 229. 825~
230. 000 nm. From the velocity map image of CO™, the kinetic energy and angular distributions of CO
fragments were directly obtained. Besides the dominated channel of SC'D) +CO(X'S,) ,+=0), SCP) atom
was also observed in photodissociation of OCS at 230 nm. The branching ratio of the S(*P) channel was
about 0. 5%, and slightly increased with the rotational excitation of CO fragment from J=56 to 65. With
the aid of the recent high-level potential energy surfaces of the excited electronic states of OCS, the SCP)
formation mechanism was proposed. Once absorbing an ultraviolet photon at ~230 nm, the excited OCS in
A'A' state is produced initially, and then dissociates to yield SCP) atom via spin-orbital coupling to b*A” state.
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Fig.3 Time-sliced 3-dimension velocity map images of the CO(X'Zf ., v =0)

fragment at different rotational excitations
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Tab.1 Assignments of the released kinetic energy distribution of CO fragment dissociated from OCS at ~ 230 nm

A /nm J of COX'S7 ,0=0) Product channel OCS(w) E(CO)/eV
0 0.190
1 0.226
~ COX'Sd ,v=0)+S('D)
229.907 56 2 0.261
3 0.297
COX'S{ . v=0)+SCP) 0~3 ~0.776
0 0.098
1 0.136
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229. 868 62 2 0.174
3 0.208
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0 0. 047
1 0. 085
COX'Sf ,v=0)+S('D)
229. 847 65 2 0.121
3 0.156
COX'Sy ,v=0)+SCP) 0~3 ~0. 654
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Tab.3 Energy distribution in dissociation of OCS along the singlet and triplet channels at ~230 nm

channel Eov. /eV Ewi/eV (Evr)/eV fr
J=56 COX'sy . v=0)+S(D) 1.114 0.764 0. 350 0.314
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J=62 COX'Sy . v=0)+S(D) 1. 115 0.935 0. 180 0.161
COX'Sy . v=0)+SCGP) 2.274 0.935 1.339 0. 589
J=65 COX'sy ,v=0)+S(D) 1. 115 1.027 0.088 0.079
COX'S{ . v=0)+SCP) 2.274 1.027 1. 247 0.548
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