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ABSTRACT

The structural, electronic, dynamic and thermodyisaproperties of Zr,HfiH, (where x is the
concentration of constituent element Hf, which demin the range from 0 to 1 with step shze0.1)
are investigated using first-principle calculatiomfese are done using the density-functional theor
(DFT) and density functional perturbation theory=@T) within Generalized Gradient Approximation
(GGA) and employing virtual-crystal approximatiodd@A) method. The lattice constant gradually
decreases from 3.527 A to 3.474 A with Hf substitiattio increasing and the variation is quite small
The electronic density of states (DOS) of #fH, gradually expands wheavalue varies from O to

1 and all of these compounds show metallic natmek tae metallicity increases. The analyses of
charge density and the charge density differenndgate that the ZxHfy-H interactions in the
hydride are primarily metallic with a small ionioraponent, and the metallic nature enhances as

increasedvioreover, with Hf substitute ratio increasing, thyaical branch and the acoustical branch
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