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Normalcoordinateanalysis(NCA) requiresthediagonalizationof a mass-weightedpotentialenergy secondderivative matrix (Hessian
matrix). In chemicalsystemswith thousandsof atoms,theHessianmatrixcanbeextremelysensitive to smallperturbationsin structure,
leadingto negativeeigenvalues(imaginaryfrequencies)andunstablemodes.Thisproblemcanbeeliminatedby performingamolecular
dynamicssimulationandconstructinga trajectoryaveragedHessianmatrix. With thismethod,normalcoordinatesandfrequencieshave
beencalculatedfor polymerdropletsandcrystalswith up to 36000atoms(in contrastto singleconfigurationNCA, which hasnever
succeededfor realisticallymodeledsystemslargerthana few thousandatoms).Calculationsof heatcapacitiesandotherquantitiesthat
canbecomputedfrom ������� aredescribedin detail for severalpolymerdropletsandcrystals.Partial diagonalizationschemesandother
recentalgorithmicimprovementsin the linear algebraregime yield orderof magnitudeimprovementsin computationtime while still
retainingaccuracy.


