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Abstract

We have used ab initio calculations and Molecular dynamics simulations to
examine the phase transitions in solid titanium under high temperature, solid sodium
under high pressure and high temperature, and liquid metal Li(NH3), under very low
temperature. We can determine the transition temperater of bcc-hcp in Ti, and the
phase diagram of Na under extreme conditions, and the melting point of liquid metal
Li(NH3),. Most results are in good agreement with the experimental values.
Furthermore, the calculation results provide explanations for the structural phase
transition in Ti and for the anomalously low melting point in Na under high pressure,

recently reported by experiments.
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