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Infraredspectraof He� -CO� clusterswith
�

up to about20 have beenstudiedin the region of theCO����� fundamentalband(2350�	��
� )
usinga tunablediode laserspectrometerandpulsedsupersonicjet sourcewith cooled( ��������� C) pinholeor slit nozzlesandhigh
backingpressures( ����� atm). Comparedto previous studiesof He� -OCS[1] and-N � O [2] clusters,the highersymmetryof CO�
resultsin simplerspectrabut lessinformationcontent.Thebinarycomplex, He-CO� , wasstudiedpreviously by Weidaet al. [3]. With
increasingclustersize,

�
= 2 to 17, we observe discreterotation-vibrationtransitions( ������� �"!��$#�� �%�&�$#'� ) whoseanalysisyields the

variationof thebandorigin and ( rotationalconstantover this sizerange.Thevibrationalorigin variationis verysimilar to He� -OCS,
with aninitial blueshift up to

�
= 5, followedby a monotonicredshift, consistentwith a modelwherethefirst 5 He atomsfill a ring

aroundthe equatorof the molecule,forcing subsequentHe atomdensityto locatecloserto the ends. The ( value initially dropsas
expectedfor a normalmolecule,reachinga minimumfor

�
= 5. Its subsequentrisefor

�
= 6 to 11 canbeinterpretedasthetransition

from a normal(thoughfloppy) moleculeto a quantumsolvationregime,wheretheCO� moleculestartsto rotateseparatelyfrom
theHe atoms.For

� ���*) , the ( valueis approximatelyconstantwith a valueabout17% larger thanthatmeasuredin muchlarger
heliumnanodroplets[4]. VeryrecentquantumMonteCarlosimulationsby MezzacapoandMoroni arein excellentagreementwith these
experimentalresults[5].
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