
ACCURATE EQUIBRIUM STRUCTURES:THEORY AND EXPERIMENTNEEDEACH OTHER

JOHNF. STANTON, Institute for Theoretical Chemistry, Department of Chemistry and Biochemistry, Uni-
versity of Texas at Austin, Austin, TX USA 78712.

It is exceedinglydifficult to determinemolecularequilibrium structuresto an accuracy of 0.001Å for bondlengthsandca. 0.2
�

for
angles. It is sometimespossible,in principle, to usemicrowave androtationally resolved vibrationalspectrato extract groundstate
rotationalconstantsandthefull setof vibration-rotationinteractionconstants.However, naturerarelycooperatesandallowsall of these
parametersto bedetermined.Moreover, problemswith Coriolis resonancesoftenplaguetherotationallyanalysisof excitedvibrational
levelsin polyatomicmolecules.Of course,electronicstructuretheoryallowsequilibriumstructuresto bedetermineddirectly. However,
thelevelsof electroncorrelationtreatmentandtheextraordinarilylargebasissetsrequiredto achieve this level of accuracy aresuchthat
it quickly becomesintractablefor all but thesmallestspecies.In this talk, acombinedapproachwill besummarizedin which theground
staterotationalconstantsobtainedfrom microwave spectroscopy arecombinedwith rotation-vibrationconstantsfrom theanharmonic
forcefield obtainedfrom quantumchemicalcalculations.Theeffective equilibriumrotationalconstantsobtainedby this procedureare
entirelyfreeof problemsassociatedwith Coriolis resonance(whichseemsnotwell-known) andcanbeusedto obtainthecorresponding
structuresby least-squaresrefinementagainstisotopicdata.Severalexampleswill begiven.


