ROTATIONAL SPECTRAAND AB INITIO POTENTIAL ENERGY SURFACE OF THE H,-OCSVAN DER WAALS
COMPLEX

KELLY HIGGINS, Department of Chemistry, University of Minnesota, Minneapolis, Minnesota 55455;
ZHENHONG YU, andWILLIAM KLEMPERER,Department of Chemistry and Chemical Biology, Harvard
University, Cambridge, Massachusetts 02138.

The four-dimensionaintermoleculampotentialenegy surfacefor the Ho-OCS complex was obtainedat the MP4 level. The potential
givesa T-shapedglobal minimumwith a distanceof 3.2 A betweerH, andOCS,in which Hs is nearlyparallelto OCS.Boundstate
calculationsof paraH,-OCSgive predictedrotationalconstantof A = 22652,B = 5994,andC = 4611 MHz, in goodagreementvith

the measuredesultsfrom high-resolutioninfraredstudies® The calculatedbinding enegy of paraH»-OCSis 75 cm ™!, almostfour

timesgreaterthanthatof He-OCS? Preliminaryboundstatecalculationsof orthoH,-OCSpredictbinding enegiesof 99 cm™*for the
¥ stateand64 cm ™' for theIl state.

a-type rotationaltransitionsof two isotopomersof the orthoH,-OCS complex were obsered between9 to 31 GHz. The spectral
constantf orthoH,-OC*2S are (B+C)/2 = 5113.372(23)(B-C)/2 = 580.337(40)andD; = 2.118(2)MHz. The obsered 14;-00o

transitionis very closeto the expectationof paraH2-OCS. This shavs that the groundstateof the comple is a X boundstatewith

the T-shapedyeometry The Hs nuclearspindipole-dipolecouplingconstantg £ ° is 14.4(1)kHz which indicatesa zero-pointenegy

averagedangleof 45° of Ha with respecto the moleculara axis. Preliminaryspectraof D,-OCSshaw the existenceof both orthoD-

OCSandparaD2-OCScomplees.
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