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Abstract; Due to the influence of periodic boundaries in the molecular simulation process, the definition of the di-
pole moment of ions is fuzzy, which leads to some obstacles in calculating the dielectric constant of molten salt crys-
tals or the free charge system in solution using the traditional dipole moment fluctuation method. According to clas-
sical dielectric theory, the dielectric constant of the molten sodium chloride (NaCl) crystal system was calculated
using the current correlation function. The frequency-dependent dielectric spectra of NaCl at different temperatures
were studied, and the influence of the crystal phase transition on the dielectric properties was analyzed. When NaCl
is in the crystal state, the dielectric spectra show an obvious resonance absorption peak. After melting, the band-
width of the resonance absorption peak of the dielectric spectrum of NaCl becomes broader, and the waveform chan-
ges significantly. The static dielectric constants of NaCl at different temperatures were calculated using the current
correlation method and the external applied electric field method. The calculated results of the two methods are in
good agreement, which verifies the accuracy of our method. When the NaCl crystal undergoes a solid-liquid phase
transition, the static dielectric constant shows a sudden jump at the phase transition point.

Key words: current correlation function; dielectric constant; molten sodium chloride crystal; phase transition
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