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In moleculardynamics,geometryoptimizationandenergy calculationignoretheconstantvibrationsof nuclei in molecules.In equilib-
rium state,thereis someregularity in thesevibrationsandthemoleculescanbeidentifiedfrom theircharacteristicspectra.Theoretically
calculatedvibrationalfrequenciesareusedin characterizingmolecularpotentialsurfaces.They canbeusedto determinethenatureof a
stationarypointobtainedby geometryoptimization.In geometryoptimizationprocedure,thefinal equilibriumstructurewill correspond
to aminimumonthepotentialenergy surfaceor it mayrepresentasaddlepoint. Thefrequency calculationsprovideameansof identifi-
cationfor stablebut higly reactiveshortlivedmoleculesby theappearenceof asingleinfraredline. With thehelpof statisticalmechanics,
calculatednormalmodevibrationalfrequenciesprovideinformationonthermodynamicalpropertiesof stablemoleculessuchasreaction
entropiesandequilibriumisotopeeffect. Calculatedvibrationalfrequenciesareusedto correctexperimentalthermodynamicaldataat
absolutezeroandto evaluatezero-pointvibrationalenergies.Thetrueenergy of thesystemis obtainedby addingthezero-pointenergy
to thepredictedtotal energy. Thepolarizabilityandhyper-polarizabilitycanalsobepredictedby thesefrequency calculations.


