
Lattice Thermal Properties

• Planck distribution 
• Average thermal energy 
• Density of states (DOS)
• Phase-space summation 
• Debye model 
• Anharmonicity
• Thermal conductivity

HW assignment: Ch. 8, p.5



Concept of Phonons
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Planck distribution



Average thermal energy in a given mode



Density of states for various dimensions

• Density of states (DOS) = #states per unit energy
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In 2D:



Phonon bottleneck in QD

• In polar semiconductor
• Quantum dots with discrete states
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Meaning of the phase-space summation



Periodic boundary condition (PBC)



Evaluation of DOS





Lattice thermal energy in Debye model





Thermal Expansion (1D model)



Thermal conductivity




