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The construction and applications of the lattice inversion potential for rhodium metal
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Abstract: The lattice cohesive curve of rthodium was obtained through first-principles calculations. The
inversion pair potential curve was generated by inverting the cohesive energy based on Chen's lattice
inversion theory. The double-exponential potential function proposed in this paper was used to fit the
inversion potential curve, and the accurate pair potential function was obtained. The phonon spectra of
rhodium was calculated through using the inversion potential data, the EAM (embedded atom method)
potential theory and first principle method to verify the reliability of the inversion potential function. The
calculation results showed that the inversion pair potential effectively reflect the interatomic interaction. The
method combining Boltzmann statistics equation with accuracy fitting of lattice cohesive energy curve at
different temperature was proposed to calculate the thermal expansion coefficient, the bulk modulus and
Griineisen constant at room temperature. The calculated results were consistent with the experiment results,
indicating that the constructed inversion potential of rhodium was accurate and effective.
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Fig.1 The isolated atomic ground state energy curve of Rh
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Fig.2 The lattice cohesive energy curve of Rh
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Fig.3 The lattice inversion potential curve of Rh
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Fig.5 The phonon spectra of Rh
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