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Therotationalspectrumof a puresilicon cluster, theSi� trimer, hasbeenobserved for thefirst time. Fromtherotationalconstantsof
thenormalandthe

���
Si and ��� Si isotopicspecies,a precisegeometricalstructurehasbeenderived: the trimer is an isoscelestriangle

with abondto theapex Si of length2.165(7)Å andanapex angleof 78.1(4)
�
. Thesubstantialinertial defectandfairly largecentrifugal

distortionsuggestthat themoleculepossessesa shallow bendingpotential.Si� is a goodcandidatefor astronomicaldetectionbecause
radiolinesof comparablymassivesiliconmolecules(e.g.,SiC� , SiC� , andSiS)arereadilyobservedin at leastoneastronomicalsource:
thecircumstellarshellof IRC+10216.In excessof 	�


� � silicon trimersareproducedpergaspulsein ourmolecularbeam,implying that
therotationalspectraof Si
 , Si� , andevenlargerpolarsilicon clustersmaybedetectablewith thepresenttechnique,aswell assimilar
germaniumclusters.


