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Thepurerotationalspectrumof cis-cis peroxynitrousacid,HOONO,hasbeenobservedfor thefirst time. Over220transitions,sampling
statesup to

���������
and 	 �
 ����

, have beenfitted with anRMS uncertaintyof 48.4kHz. Theexperimentallydeterminedrotational
constantsagreewell with ��������������� valuesfor thecis-cis conformer, afive-memberedring formedby intramolecularhydrogenbonding.
Thesmall,positive inertial defect, � = 0.075667(60)amuÅ � , andlack of any observabletorsionalsplittingsin thespectrumindicate
thatcis-cis HOONOexistsin a well-definedplanarstructureat roomtemperature.Analysisof therotationalspectrumof thedeuterated
isotopologue,DOONO,confirmstheplanarmolecularstructureandyieldssubstitutioncoordinatesfor thehydrogenatom.


