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First-Principles Molecular Dynamics Study of Superionic Conduction
Mechanism in Solid Lithium Nitride
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Abstract

The first-principles molecular dynamics simulations were carried out to investigate the superionic conduction
mechanism of solid lithium nitride. As a result, we found the two facts. At first the lithium ion vacancy in the
LixN layer is located in the center of mass of three nitrogen atoms, and five lithium atoms around each nitrogen
atom are located in the regular pentagon. Hence when we perform molecular dynamics simulation about
diffusion of the lithium ions in solid lithium nitride, 2x2%2 supercell is insufficient, and 3x3x2 larger supercell

is necessary. Secondly the lithium ion vacancy in the Li;N layer contributes to high mobility of the lithium ions,

and the lithium ions locating in a regular pentagon move by the ring-like caterpillar diffusion.
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