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Study and Comparison Surface Energy of Cu(111),Cu(110),and Cu(100) Surfaces
Using Density Functional Theory and Pseudopotential Approaches

Mohammad Reza Benam”, Majid Fathiyan
Physics Department, Payame Noor University, P.O.Box: 19395-3697, Mashhad, Iran
Abstract

In this study we have calculated the surface energy of Cu(111),Cu(110), and Cu(100) surfaces using Density Functional
Theory (DFT) as implemented in the SIESTA code. Single electron Cohm-Sham equations were solved by
pseudopotential method. Generalized Gradient Approximation (GGA) was selected for the exchange-correlation
potential Surface energies were calculated using super-cell approximation. The results show that the trend of reduction

of surface energies are asy111<y100<y110, which shows that the Cu(111) surface is more stable than the other surfaces.
Moreover, it is shown that with increasing the number of layers the surface energy is decreased. These results may be
used in nanotechnology applications.
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Cu(11l) 0.115 0.112 0.106 0.102

Cu(100) 0.120 0.114 0.109 0.104
Cu(110) 0.141 0.136 0.132 0.128

Yexp= 0.114 [17]
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