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Effect of vibration on the thermodynamic properties of diatomic
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Abstract: Based on the analysis of completeness and finite bound of diatomic molecular vibrational levels, the relative
influence of correct vibrational motion to statistical quantities are discussed. Using the creditable AM (algebraic method)
vibrational energies, the nitrogen vibrational heat capacity and thermodynamic quantities are studied. The results show that
correct vibrational description and vibrational energies are key factors in calculating thermodynamic quantities, the AM
thermodynamic quantities are much superior to the ones of harmonic oscillator model, and the agreement between the AM
results and the known experiment data is much better than that of the harmonic model.

Key words: diatomic molecules, vibrational energies, quantum ensemble, thermal properties, molar heat capacity
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