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In the millimeter-wave bandthe uncertaintyin mostlaboratoryfrequency measurementsis ����� kHz. Precisionsuchasthis is quite
adequatefor the identificationof new molecules,but it generallydoesnot allow radialvelocitiesto bemeasuredaccuratelyenoughto
studythemotionsandabundancesin densecoresformingsunlikestarsandin theouterpartsof circumstellardisksformingplanets.The
techniqueusedby radioastronomersis to measurelinesof selectedmolecularspecieswith highsignal-to-noiseratioandto quantitatively
comparethe profilesof optically thick andoptically thin lines. At leasttenmoleculesrelevant to studiesof starandplanetformation
wereidentifiedin a critical review of thespectroscopicliteratureasneedingimprovementin their line frequencies.TheseincludeCS,
� -C� H � , H � CS,SO,SiO,CN, CCH,HCO

�
, N � H

�
, andHCS

�
. For mostof thesemoleculestheuncertaintiesin theline frequenciesin

themillimeter-wavebandareroughlytentimestoo large.To supportmolecularstudiesof starformationwehaveundertakenaprogram
in laboratoryspectroscopy to determineaccurateline frequencies.In this talk, recentlaboratorymeasurementswill be presentedand
examplesof how thekinematicinterpretationby astronomersdependscrucially on theline frequencieswill bediscussed.


