
CALCULATING ANHARMONIC VIBRATIONAL STATES WITHOUT A PRE-EXISTINGPOTENTIAL ENERGY SURFACEANDREW S. PETIT and ANNE B. MCOY, Department of Chemistry, The Ohio State University, Columbus,OH 43210.The alulation of anharmoni vibrational states, espeially of highly �uxional systems, is ompliated by the need to �rst obtain thefull-dimensional potential energy surfae (PES). Redued dimensional approahes, where appropriate, an greatly help to ease the om-putational ost of these alulations but their appliation is highly system dependent, preventing the development of a general method-ology. We report here our reent efforts to develop an algorithm apable of aurately alulating anharmoni vibrational energies, evenfor very �oppy systems, without �rst obtaining a PES. More spei�ally, the potential energy and G-matrix elements are alulated ona grid of points obtained from a Monte Carlo sampling of the most important regions of on�guration spae. The Hamiltonian matrixis then onstruted using an evolving basis whih, with eah iteration, aptures the effet of building H from an ever-inreasing har-moni osillator basis despite the fat that the atual dimensionality ofH is �xed throughout the alulation. This latter property of thealgorithm also greatly redues the size of basis needed for the alulation relative to more traditional variational approahes. The resultsobtained from the appliation of our method to several test systems will also be reported along with its observed onvergene properties.


