MILLIMETER WAVE SPECTROSCOPYOF THE INTERMOLECULAR STRETCHINGBAND OF He-HCN.
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Millimeter-wave absorptionspectroscop combinedwith a pulsed-jetexpansiontechniquewas applied to the obsenation of the
intermoleculasstretchingexcited state(vs) andinternalrotationsecondexcited state(; = 2) of theHe-HCN comple. Two supersonic
jet nozzlesand10 roundtrip multi-reflectionoptical pathwereusedfor the measurementlransitionsbelongingto thev,, vs + j =1,
j =2+« 1,andj = 2 + 0 bandswereobsenredin the frequeng region of 150-280GHz, wherev, refersto the intermolecular
stretchingexcitedstate,and; = 1 and2 to internalrotationexcited states Thesetransitionsweredefinitely assignedisingcombination
differences. The obsered transition frequenciesas well as the transition frequenciesof the internal rotation fundamentalband
(j = 1 « 0) wereanalyzedo improve anempiricalintermoleculapotentialenegy surface. Theintermoleculaistretchingfrequeny
obtainedis 9.1618cm !, while the dissociationenegy (Do) is 9.4411cm 1. The averagedistance< R > from the He atomto
the centerof massof HCN andthe root meansquareamplitudeof the intermolecularstretchingvibrationis 5.572A and2.182A for
thev,, J = 1 state,which is far longerandlarger thanthosefor the groundstate(4.306,& and0.576A ). The wavefunctionof the
intermoleculasstretchingexcited statehasa nodealongthe radial coordinateandthe probability densityextendsup to morethan12A .
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