BROADENING AND SHIFT COEFFICIENTSIN THE 3-um BANDS OF HCN
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While therehave beena numberof recentstudiesof room-temperatur®l,-broadeningof spectralinesin variousmolecularbandsof
HCN, thecorrespondingressure-inducelihe shiftshave notbeenmeasuredOnly threelimited studiesof thetemperature-dependence
of N2-broadeningn HCN have beenreported,andair- and O,-broadeninchase beenexaminedonly at room temperaturdor single
HC'®N rotationalline® We have recordedover 80 new infrared spectraof HCN broadenedy Na, O, or air at room temperature
andlow temperaturesisinga 50-cmcoolablecell with the McMath-PierceFouriertransformspectromete(FTS) of the National Solar
Obsenatory on Kitt Peak,Arizona. Most of thesespectracover bandpassesf either 2750-3950cm™! at 0.008cm™ resolutionor
600-3000cm ! at0.005cm ™! resolution.Volumemixing ratiosof HCN in the broadeninggaseswere0.1%or less,andtotal sample
pressuresangedfrom 12 Torr to over 500 Torr. Most spectravererecordedat temperaturefrom roomtemperatureown to nearthe
freezingpoint of HCN (—13°C), andsomespectravere successfullyecordedat temperatureslown to about—60°C. Several spectra
of low pressuregabout0.1 Torr) of purified HCN werealsorecordedo provide line positionsunafectedby pressure-induceshifts.
An initial groupof 19 of theseabsorptionspectrahave beenanalyzedsimultaneouslysingour multispectrurmonlinearleast-squares
techniqué to determineNs-broadeningandshift coeficientsandtheir temperaturelependencefr transitionsupto J” = 30 in ther,
fundamentabandof H!2C*N. Theresultsfor Ny-broadening.omparavell with availablevaluesreportedn theliterature.In particular
theN»-broadeningemperature-dependenegonentn shavs aquantum-numbedependencsimilarto thatobseredin thev, bandby
Schmidtetal.® Analysisof air-broadeningandshiftsin thev; bandis in progressaswell aswork onthev, and2v, bandsystems.
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