FREQUENCY ANALYSIS OF BINARY MIXTURES INVOLVING HYDROGENBONDS

N. SATHYAN, J. SOBHANADRI and V. SANTHANAM, DEPARTMENT OF PHYSICS PRESDENCY
COLLEGE, CHENNAI - 600 005, INDIA.

In moleculardynamics geometryoptimizationandenegy calculationignorethe constantiibrationsof nucleiin molecules.In equilib-
rium state thereis someregularity in thesevibrationsandthemoleculesanbeidentifiedfrom their characteristispectraTheoretically
calculatedvibrationalfrequenciesreusedin characterizingnoleculampotentialsurfaces. They canbeusedto determinethe natureof a
stationarypoint obtainedby geometryoptimization.In geometryoptimizationprocedurethefinal equilibriumstructurewill correspond
to aminimumon the potentialenegy surfaceor it mayrepresen saddlepoint. Thefrequeng calculationgrovide a meansf identifi-
cationfor stablebut higly reactive shortlivedmoleculesy theappearencef asingleinfraredline. With thehelpof statisticaimechanics,
calculatechormalmodevibrationalfrequencieprovide informationon thermodynamicgbropertief stablemoleculesuchasreaction
entropiesandequilibriumisotopeeffect. Calculatedvibrationalfrequenciesare usedto correctexperimentalthermodynamicatlataat
absolutezeroandto evaluatezero-pointvibrationalenegies. Thetrue enegy of the systemis obtainedcby addingthe zero-pointenegy
to the predictedtotal enegy. The polarizabilityandhyperpolarizability canalsobe predictedby thesefrequeng calculations.



