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Study of the anisotropic interaction potential
and differential scattering cross sections for He-HBr system
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Abstract: An anisotropic interaction potential model for He-HBr system was built by employing the
Huxley analytic potential function to fit the interaction energy data, which were computed at the
theoretical level of the single and double excitation coupled-cluster method with noniterative perturbation
treatment of triple excitation CCSD (T). Calculations were performed using the augmented correlation-
consistent polarized quadruple zeta basis set (aug-cc-pVQZ). The differential cross sections (DCS) for
collisions between He atoms and HBr molecules at the incident energy of 200 meV were calculated by
applying accurate quantum close-coupling method. The law of the elastic and state-to-state rotational-
excitation DCS varing with scattering angle were obtained. The research shows that the new potential
model is more capable of describing the anisotropic characteristics of the interaction of HBr with He.
Thus, the results have some reference value for probing the interaction of atoms and molecules.
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Fig.1 Geometry of the scattering between an atom

and a diatomic molecule
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Tab. 1 The fitted parameters of the selected radial coefficients for He-HBr

coefficient R,,/nm A/meV a;/nm ! a»/nm %2 az/nm %  ay/nm ! Cg/eVenm® Cg/eVenm® Ci/eV s nm!®
Vo 0. 401 1. 18E+4 —1026.9 3 336 —8 720 30. 3 9. 74E—6 4,537TE—7 2.582E—8
Vi 0.428 2.61E+7 —8.4 22 —20 27.4 9. 74E—6 4,537TE—7 2.582E—8
\'Z 0. 395 1. 45E+4 —3091.9 10 642 —28 510 33.1 9. 74E—6 4,537TE—7 2.582E—8
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Fig. 4 Comparison of the spherical symmetrical

parts for different potentials of He-HBr
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