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Reactions involved hydroperoxy radicals (HO2) are central to the chemistry of the troposphere. Its reaction with
NO leads to O3 production, and its self-reaction provides the chain termination step for HOx chemistry for much
of the atmosphere. Despite its central role in atmospheric chemistry, there are large uncertainties in the rate of
some of its key reactions.

In this work we use a 3D chemistry transport model (GEOS-CHEM) to investigate the sensitivity of differ-
ing metrics of atmospheric composition (global mean OH, CH4 lifetime, O3 burden) to the differing rate constants
currently in the literature for the HO2 + NO reaction and the HO2 + HO2 reaction. We compare the model output
to observations. We conclude that the uncertainties in the literature rate constants lead to significant differences in
the composition of the atmosphere and that further studies, especially of the impact of H2O–HO2 complexes are
required.


