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Determination the ground-state
spectroscopic constants of silver chloride
using Dirac-coulomb Hamiltonian

Dr. Adel Almoukhalalati 2

Abstract

In this paper, we have studied silver chloride (AgCl) using
DIRAC?22 program. This research is based on three points. In the
first, we have used density functional theory (DFT). The second,
we have selected (dyall.cv2z) relativistic basis set for all the
functionals that had been used in this research. The third, we have
used Dirac-Coulomb Hamiltonian.

We have used DIRAC22 with aid of another program in DIRAC
package called TWOFIT for the calculations of the spectroscopic
constants, which are the equilibrium bond length r,, harmonic
frequency w, and anharmonic frequency x,w,. We have found that
to describe AgCl, the functional CAMB3LY P make a good method
in general to describe both harmonic frequency w, and the
anharmonic frequency x.w., While the functional PBE provided
the best value for the equilibrium bond length r,. We have also
optimized the values of spectroscopic constants when we have
taken into account the Dirac-coulomb Hamiltonian which contains
the spin-orbit effects in its perturbative form.

Keywords: Relativistic quantum mechanics, Density functional
theory, Molecular spectroscopy, Spectroscopic constants.
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