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Over thepast2 decades,therehavebeen17 individualspectroscopicstudiesof thero-vibrationalstatesof H
�

� , reportingover800
uniquetransitionsfrom a variety of fundamental,overtone,combination,andhot bands.The resultsof theseworks arean important
tool for computationalandastronomicalchemistry. As the simplestpolyatomicmolecule,H

�
� is computationallytractablefrom first

principles,andits spectrumservesasa benchmarkfor ro-vibrationalcalculationsof othermolecules.Astronomically, thespectrumof
H

�
� is an importantprobeof the conditionsof ionizedenvironmentssuchasplanetaryionospheresanddenseanddiffuseinterstellar

clouds. Due to the difficulty of the laboratorymeasurementsandthe complexity of the H
�

� spectrum,the literatureon the laboratory
datais riddledwith transitionfrequency measurementerrors,misassignments(andreassignments),inconsistentlabelingsof states,and
underestimatesof theexperimentaluncertainties—allof whichmakethedatadifficult to usereliably. In thelastfew yearstheaccuracy of
theoreticalcalculationsandtheresolutionof astronomicalinfraredspectrometershasbecomeverycloseto theaccuracy of thelaboratory
data,increasingtheimportanceof sortingout theseproblems.

In this talk, wedescribeoureffort to alleviatetheconfusionandcompileall of thedatainto asinglesource.Every reportedtransi-
tion of H

�
� hasbeenreviewedfor reliability in frequency measurementandcomparedto thelatesttheoreticalcalculationsfor assignment.

We will discussthe confusionin assigninglabelsto ro-vibrationalstatesat moderateenergy andpresenta labelingschemefor every
statebelow 9000cm�

�

. Oncereviewed,theexperimentaltransitionfrequencies,uncertainties,andassignmentsweretabulatedandused
to determine526energy levels.We presenttheseresultsanddiscusstheirapplicationto theoreticalandastronomicalspectroscopy.


