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Towards inelastic collision rate coefficients of OH+
with He via photodissociation

Cooling internal degrees of freedom by inelastic collisions is a widely applied method in cold molecule physics,
especially for species that lack the possibility of laser cooling. [1] Despite this, the state specific rate coeffi-
cients are commonly unknown. Experimental data for ions at low temperatures, of the order of a few Kelvin,
is particularly sparse. Our group has previously reported rotational state-to-state rate coefficients for the hy-
droxyl anion, OH-, in collisions with helium, He. [2] The Langevin capture rate which is commonly used as an
estimate in ion-neutral collisions was found to overestimate the rates by an order of magnitude, demonstrating
the elasticity of the system.

We now aim to measure the inelastic collision rate coefficients for trapped hydroxyl cations, OH+, with He
buffer gas using photodissociation as a state-specific probe.

OH-+ has been observed in numerous regions in space and is of special astrophysical interest because it could
function as a tracer for cosmic and X-ray ionization rates besides serving as an initiator in the oxygen chem-
istry. [3] The photodissociation of OH+ also plays an important role in astrochemistry [4] and has interesting
dynamics by itself. For excited vibrational levels in the A state, dissociation can occur via coupling between
bound and dissociative excited electronic states or by tunnelling, and dissociation into both of the quasi de-
generate channels O++H and O+H+ has been observed. The cross section and the branching ratio were found
to be highly state specific. [5, 6]

Our experimental studies, in combination with quantum chemical theory [3, 7] , aim to give a fundamental
understanding of collisions including quantum effects which can have a significant contribution when low
masses collide at low temperatures. Open shell species like the OH+, are particularly interesting as collisions
can induce changes in the electronic spin as well as the nuclear rotation.
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