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o Analytical/numerical anharmonic free energy of pure Cu or Al system

a Conclusions
@ VuVanHung’s Moment method
o Thermal expansion
aCu (x), Al (0)
o Frenkel Integration
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a Finite Temperature First Principles Calculations
@ Al <100> symmetric tilt boundary energy

o How to include anharmonicity
o analytical : SMM ( Statistical Moment Method )

a numerical : Frenkel ( Monte Carlo based
Thermodynamic Integration )

a Al and Cu system
a VASP vs fitted LJ (2nd NN )
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