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The actinide carbides can be used as advanced nuclear fuels for the so-called generation IV reactors (including the gas-cooled and sodium-cooled fast reactors). These carbides are promising because of higher thermal conductivity and operational temperature (more efficient heat transfer) over conventional oxide fuels (e.g. UO2). The actinides pose 5f electrons, which are crucial for electronic structure and lattice dynamics. We investigate the effect of spin-orbit interactions, the influence of the localization of 5f electrons on the electronic structures within density functional theory. Next the lattice dynamics (phonons) were calculated within the quasi-harmonic approximation and the phase stability was determined. The localization of 5f electrons was tuned by changing the parameter U, which representing the strong local interactions of the Coulomb type. 
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