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Structure and relaxation dynamics of liquid nickel of Earth’s
core-mantle by first-principles molecular dynamics

YIN LiYuan & SUN MinHua

Key Laboratory for Photonic and Electric Bandgap Materials of Ministry of Education, School of Physics and Electronic Engineering, Harbin Normal
University, Harbin 150025, China

First-principles molecular-dynamics simulations based on density-functional theory are used to study the structural and dynamical
properties of liquid nickel under boundary conditions between Earth’s core and mantle. We present the pressure-induced structure
transformations when pressure is up to 139 GPa. At 139 GPa, the icosahedron order is partly destroyed, and transforms to defected
icosahedron and other more complex orders. A remarkable feature of dynamic properties of nickel is that S-relaxation regime appeared
under the pressure of Earth’s core-mantle. The diffusion coefficient of nickel atom is measured as 10~ m?¥s roughly in earth’s
core-mantle, as similar as that of iron atoms under the same conditions. The movement of nickel atom is much slower than that of
liquid Ni at lower pressure.

Earth’s core-mantle, pressure, microstructure, dynamics
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