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Overthepast2 decadestherehave beenl? individual spectroscopistudiesof thero-vibrationalstatesof H;, reportingover 800
uniquetransitionsfrom a variety of fundamentalpvertone,combination,and hot bands. The resultsof theseworks are animportant
tool for computationaknd astronomicathemistry As the simplestpolyatomicmolecule,HZ™ is computationallytractablefrom first
principles,andits spectrumsenesasa benchmarkor ro-vibrationalcalculationsof othermolecules.Astronomically the spectrumof
H; is animportantprobeof the conditionsof ionized environmentssuchas planetaryionospheresnd denseand diffuseinterstellar
clouds. Due to the difficulty of the laboratorymeasurementandthe compleity of the HF spectrumhe literatureon the laboratory
datais riddledwith transitionfrequeng measuremergrrors,misassignmentéandreassignments)nconsistentabelingsof statesand
underestimatesf theexperimentalincertainties—albf which make thedatadifficult to usereliably. In thelastfew yearstheaccurag of
theoreticakalculationsandtheresolutionof astronomicainfraredspectrometersasbecomevery closeto theaccurag of thelaboratory
data,increasingheimportanceof sortingout theseproblems.

In thistalk, we describeour effort to alleviate the confusionandcompileall of thedatainto a singlesource Every reportedransi-
tion of H;r hasbeenreviewedfor reliability in frequeng measuremerandcomparedo thelatesttheoreticakalculationgor assignment.
We will discussthe confusionin assigninglabelsto ro-vibrationalstatesat moderateenegy and presenta labelingschemefor every
statebelov 9000cm™!. Oncereviewed,theexperimentatransitionfrequenciesyncertaintiesandassignmentseretabulatedandused
to determine526 enegy levels. We presentheseresultsanddiscusgheir applicationto theoreticalkndastronomicaspectroscop



