INFRARED SPECTRAOF OCS-HELIUM AND OCS-HYDROGENCLUSTERS

A.R.W. McKELLAR, Seacie Institute for Molecular Sciences, National Research Council of Canada, Ot-
tawa, Ontario K1A OR6, Canada.

Spectraof theweakly-boundranderWaalscomple« OCS-Hewerefirst obsenedby HigginsandKlemperer{1] in themicrowave region.
Theirresultswereof specialinteressinceOCShasprovento beanidealprobeof ultracoldheliumnanodropletsatopic of intenserecent
interestin chemicalphysics[2]. We have obtainedthe correspondingnfraredspectrunof OCS#He[3] (and,morerecently OCS*He),
with resultsthatarein goodagreementith the microwave data. Interestingly OCS-Heshows a small blue shift (+0.11cm™?) of the
the O-C vibration,eventhougha redshift of about-0.56cm ™" is obsenedfor heliumnanodropletsvith (n = 60to 10,000He atoms).
By cooling our pulsedsupersoniget andincreasinghe backingpressurewe have now detectedR spectraof clusterscontainingone
OCSmoleculeandmary helium atoms,0CS-Hs,. For clusterswith n = 2 to 8, we resole andassigndiscreterotationaltransitions,
andthe resultshave beenconfirmedby complementarybsenationsin the microwave region by Xu andJager[4]. Thesemaybethe
largestvanderWaalscomplexesfor which rotationally-andsize-resoled spectrehave beenassignedFor evenlargervaluesof n (=~ 10
to 20), we alsoobsenre strong,discretespectralines, but the sizeassignmentarenot yet clear Similar obsenationshave beenmade
for OCS-tydrogenclusters.Our datafor these'small’ clusterscomplementhosefor the larger heliumnanodropletstogetherbringing
uscloserto the ultimategoal of experimentallyconnectinghe microscopicworld of isolatedmoleculesandthe macroscopiavorld of
bulk matter
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