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ZnO is an important semiconductor due to its wide range of technological applications, which are based on their properties
like as direct band gap, high conductivity and piezoelectricity. Some of them are improved at the nanoscale. In the last
years, ZnO/X (X=ZnS, BeO) nanowires have demonstrated an upgrade in piezoelectronic sensons, photovoltaic cells and
optoelectronic devices than nanowires based on a singular ZnO. However, the elastic properties have been scarcely explored.
For that reason, we present an ab initio study about properties such as Young Modulus, Poisson ratio, band gap and formation
energy relative to nanowires sizes diameters. In order to contribute in the design criteria, we have studied the effects on the
elastic and electronic properties of uniaxial strain along the [0001] direction on hexagonal cross-sectional nanowires whose
diameters range from 1.0 to 2.88 nm. We found an improved in elastic properties with respect to ZnO single crystal. For the
case of ZnO/shell nanowires, if the ZnS layers are added the Young modulus, Poisson ratio and gap energy decrease, but if
the BeO layers are added, the Young and Poisson ratio decrease while the band gap increase. Respect to the maximum strain,
we found is very sensitive to the shell type. Therefore, we could modulate the elastic properties and modify the toughness
according to the shell chemical elements and their wide. Apart from this, the calculated effective mass was found larger in
nanowires than ZnO single crystal. The addition of ZnS layers increase the surface energy compared with BeO layers of the
same sizes. By means of the density of states, we can show the contribution of the surface atoms to states near to the Fermi level
and distinguished by the shell type.
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