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Abstract
 In the present work, an efficient phase space optimization method in combination with hyperspherical coordinate, which is called Hyperspherical coordinate-Phase space optimization method (HC-PSO), has been developed to perform molecular dynamics calculations in polyatomic system. In this coordinate, the hyperspherical angle has many choices whereas the hyperspherical radius is set as the only internal coordinate. HC-PSO method can obtain the best direct product of one-dimensional (1D) phase space optimized (PSO) discrete variable representation (DVR) basis function representation in order to construct the Hamiltonian matrix. Compared with other calculations, the DVR direct-product basis function in HC-PSO is very little. Additionally, the iterative numbers needed are far less other methods and the speed of convergence in energy is very fast. In order to obtain useful scattering dynamics results, a new absorption potential is added into the potential energy along the hyperspherical radius direction. The method described above has been successfully applied into resonances of O(1D)HBr. Some meaningful results have been gained.

Keywords    

 Phase space optimization (PSO); Hyperspherical coordinate; Discrete variable representation (DVR); Resonances.
