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OH spectroscopy has been heavily studied due to its importance in combustion,

atmospheric and interstellar chemistry, and as a key constituent of the Earth’s at-

mosphere. It is found in planetary atmospheres, comets, stellar atmospheres and

interstellar clouds. Furthermore, recently OH has been detected in the atmospheres

of Ultra-hot Jupiters WASP-76b and WASP-33b.1,2

Novel multi-reference configuration interaction calculations for the X 2
Π, A 2

Σ
+,

1 2
Σ
−, 1 4

Σ
−, and 1 4

Π potential energy curves (PECs), associated coupling curves

and (transition) dipole moments are presented. Curves are refined against empirical

energy levels and transitions from the latest MARVEL OH data3 using the bound

state nuclear motion code Duo 4.

The effect of predissociation of the A 2
Σ
+ energy levels caused by a spin-orbit

interaction with with repulsive (unbound) electronic states 2
Σ
− and 4

Σ
−, 4Π is stud-

ied. Predissociation is one of the the main sources of line broadening of the A–X

rovibronic transitions.

In Duo, continuum states are treated as bound states by adding infinite potential

barriers to the unbound PECs at the long-range boundary defined by the internuclear

distance (Rc). Varying Rc allows us to scan continuum states, giving a series of

crossings between (quasi) bound states associated with the A 2
Σ
+ and continuum

states, from which we are able to extract spin-orbit induced predissociation lifetimes

with good agreement to experimental data.

Python package, binSLT, a parallelised code to calculate predissociation life-

times, associated line broadening parameters, and uncertainties from Duo *.states

files are presented and will be available on the ExoMol GitHub. The potential energy

and other curves from this study will be used to produce a rovibronic ExoMol linelist

and temperature dependent photodissociation cross sections for the for hydroxyl rad-

ical.
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