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Abstract 

: 

 

Parameter-free first-principles calculations of thermal and electrical transport in 

crystals have been made possible with recent advances in solving Boltzmann transport 

equation and DFT-based calculations of interatomic and electron-phonon interactions. 

In this talk, I will first review the formalism of phonon Boltzmann transport equation 

(BTE)[1]. I will then present the advances of our understanding of phonon transport in 

several systems including elemental tungsten, where the anomalously large phonon 

thermal conductivity well explains the derivation of measured Lorenz number from 

the Sommerfeld value[2]. From the relation between the phonon transport and the 

electronic structure, we identified a high thermal conductivity material q-TaN[3] with 

a value of ~1000W/m-K. Last, I will show how to realize precise calculations for the 

phonon-limited mobility based on electronic BTE[4,5] 
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