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Motivations
Heat budget of Earth’s Interior

Conduction

Convection

Challenges in High Pressure Measurements

T > 2300K & P> 100 GPa

Case Study: NaCl  vsMgO

MgO : B ≈ 180GPa, dln(κ)/dP≈ 4-5 %GPa-1

NaCl : B ≈ 30GPa, dln(κ)/dP ≈ 17 – 30 %GPa-1
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Lattice Thermal Conductivity:   Anharmonic Lattice Dynamics + 
Fermi‐Golden Rule + Peierls‐Boltzmann Kinetic Transport Equation

DFT
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Real‐Space 
Finite‐Displacement 
Algorithm Anharmonic Lattice Dynamics

Fermi‐Golden Rule:
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Peierls-Boltzmann Kinetic Transport Equation
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Results & Discussion:  MgO
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SummarySummary and Future Workand Future Work

MgO: 

First-principles calculation of phonon spectra and 3rd order lattice anharmonicity

A density-temperature model for thermal conductivity over a wide range of (T, P) 

conditions.

Good agreement with measurements at ambient conditions.

NaCl:

First-principles calculation of phonon spectra and 3rd order lattice anharmonicity

Direct calculation of phonon scattering rates (ongoing)

A general model for the B1-structured  crystals (future)
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