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Peroxynitrousacid(HOONO)is a significantsecondaryproductof thethree-bodyOH + NO� + M � HONO� + M reaction,oneof the
mostimportantprocessesin thechemistryof the lower atmosphere.We have photolyticallygeneratedHOONOin a pulsedsupersonic
expansionanddeterminedthestructureof thetrans-perp(tp) conformerof HOONOusinghigh-resolution(0.02cm�

�
) infraredaction

spectroscopy. Recentimprovementsin theproductionof HOONOandreductionof IR laserintensityto avoid power broadeninghave
revealedextensive rotationalbandstructureassociatedwith the OH overtonetransitionof tp-HOONOat 6971.35(1)cm�

�
(origin),

which waspreviously hiddenin the noise.a Subsequentanalysisof the rotationalbandstructurehasyieldedthe groundandexcited
vibrationalstaterotationalconstantsfrom a least-squaresfit. Furthermore,theOH overtonetransitiondipolemomenthasbeenderived
from therelative intensitiesof spectrallinesarisingfrom a- andc-typetransitions.Thespectraldatais bestsimulatedwith a 0.2cm�

�

Lorentzianlinewidth (at4 K), which is attributedto lifetime broadening.Both therotationalconstantsandtransitiondipolemomentare
in goodaccordwith ab initio values,confirmingthespectroscopicidentificationof tp-HOONO.Thesequantitiesenableusto predictthe
spectralappearanceof tp-HOONOundervariousexperimentalconditions,includingatmosphericconditions.
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