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We present a new rovibronic IR/Vis line list for the transient diatomic sulfur
monoxide (*2S'60) computed through our variational code DUO! using a semi-empirical
spectroscopic model consisting of potential energy curves, spin-orbit curves, elec-
tronic angular momentum curves, (transition) dipole moment curves as well as other
couplings. The underlying ab initio spectroscopic model of SO was taken from Brady
et al. (2022)? which was refined by fitting to a comprehensive experimentally derived
set of energies of SO. To this end, an experimental set of 50106 transitions, 49613
of those being non-redundant, have been compiled through the analysis of 29 experi-
mental sources. A self-consistent set of 8850 rovibronic energy levels for the X 33—,
alA,b'YT, A3, B 3%, and C 311 electronic states has been generated with the
MARVEL algorithm? covering rotational and vibrational quantum numbers .J < 69
and v < 30, respectively, and energies up to 52350.40 cm™—! (> 191 nm). A large
gap in our network between 12300-20500 cm~! exists due to lack of vibrational
data for X 3%7, a 'A, b 'XF with no coverage of the ¢ 'X~, A 3'SF and A’ 3A
states. Our refined spectroscopic model represents the X 3¥~, a 'A, b 'S, and
ASTI MARVEL energies to a weighted root-mean-square error of 4.0 x 107° cm™!,
1.5x107%em™1,2.7x 1077 cm ™!, and 4.8 x 1073 cm~!. We do not refine the UV
energies here because of the many perturbations in the B >$~ and C 311 energies due
to their overlapping potentials and large coupling. We do not have data connecting
the B Y~ (v = 0) state which is required to model the perturbations correctly, and
so we leave this to a future project.
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