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First-Principles Study of Effect of Strain on the Band Structure of
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Abstract: The effect of strain on the band structure of the ZnO monolayer has been investigated by first-
principles calculations based on density functional theory. The results reveal that the band structure of the
ZnO monolayer presents different dependences on three types of strain. The band gap linearly and steeply
varies under uniaxial zigzag compressive strain and armchair tensile strain, while it shows nonlinear
dependence on the other types of strain. Therefore, uniaxial zigzag compressive strain and armchair tensile
strain should be the most effective to tune the band gap. This work has significant implications for application
of strain to tune the optical and catalytic properties of ZnO nanofilms.
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Fig.1 Crystal structures of monolayer ZnO

(a) transformation of hexagonal structure to orthogonal unit cell; (b) biaxial strain; (c) uniaxial strain along zigzag direction;

(d) uniaxial strain along armchair direction. The black arrow denotes the direction of applied strain.
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E2 RN TR EZnOREH AT 57752 E RS
Fig.2 Band structure and partial density of states of ZnO monolayer under biaxial strain
(@) e=0;(b)e=-0.1;(c) e=0.1

E3 BERZInOEFRIXRBENE THER
Fig.3 Band gap of ZnO monolayer as a function of strain
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Fig.4 Energy of ZnO monolayer as a function of strain
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