
HSO is responsible for oxidation processes that produce 

atmospheric H2SO4.

HSO takes part in the ozone depletion cycle

Here: ab initio calculation of potential energy surfaces for

X 2A´´ and A 2A´ electronic states by the core-valence 

MR-SDCI+Q/[aug-cc-pCVQZ (S, O), aug-cc-pVQZ (H)] 

method (program MOLPRO); calculation of the rovibronic

energies by means of the program DR.a

HSO/HOS
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HSO/HOS
Isomerization HSO  HOS

Two electronic states, X 2A´´
and A 2A´, interacting by the
Double Renner effect
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Double Renner effect??
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X 2A´´ : solid curves
A 2A´ : dashed curves
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HSO/HOS

Bending-isomerization
wavefunctions for the
X 2A´´ state~
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wavefunctions for the
X 2A´´ state~



27Wang, N. X.; Wilson, A. K.  J. Phys. Chem. A 2005, 109, 7187-7196
36Sears, T. J.; McKellar, A. R. W. Mol. Phys. 1983, 49, 25-32.
37Yoshikawa T.;Watanabe, A.; Sumiyoshi, Y.; Endo, Y. J. Mol. Spectrosc. 2009, 254, 119-125.



Example: Strong Renner effect/ SO coupling

HSO/HOS



Example: Significant isomerization tunneling

HSO/HOS



HSO/HOS

P+: Probability of 
finding molecule in
A 2A´ state

PHSO: Probability of 
finding molecule in
HSO geometry

E  14000 cm-1

14000 cm-1 < E 
16000 cm-1

16000 cm-1 < E 
18000 cm-1

18000 cm-1 < E 
20000 cm-1
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