atomic calculation of elastic constants for fcc and bcc metals: ab-initio and semiempirical approach.
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1. Introduction
Despite the great progress in experimental manipulation and observation at atomic level these techniques have still many limitations. Contemporary progress in high-end computing offers the ability to examine the microscopic details.  The most precision results are obtained from numerical experiments which are based on pure principles (ab initio techniques) and use only numerical approximations. Calculations based on such principles have become one of the biggest consumers of time on high performance computers around the world.  For this in some cases we should use compromises that go beyond ab initio techniques but work with first principles accuracy. The compromises are based on fitting parameters determined from experimental or ab initio results. Although there is no doubt that numerical computing paves the way for modern technologies on nano scale the techniques (including ab initio) still parameters. The accuracy of computed results mainly depends on the quality of used parameters. Therefore the aim of this paper is to present the evidence that well parameterized numerical experiment is able to describe a variety of bulk properties. 

2. Methodology
Mechanical properties of a solid are full characterized by elasticity tensor. The tensor contains 81 elements but these could be reduced due to symmetry. For cubic symmetry the tensor is reduced to three second order independent elements.   
The atomic interaction in a solid is described by many-body potential. Our calculations were performed in the framework of Density Functional Theory (DFT) as well as Embedded Atom Method (EAM). Ab initio DFT technique is used by means of the pseudo-potential plane wave method and the generalized gradient approximation (GGA) using the Abinit code. We employed the exchange and correlation functional of Perdew, Burke and Ernzerhof (PBE) and the norm-conserving pseudopotential of Troullier-Martins. The Kohn-Sham wave functions are expanded in plane waves with a kinetic energy cut of 80 Ha.  The sampling of the Brillouin zone was accomplished by an 8x8x8 Monkhorst-Pack scheme and we use the highest amount of k-points. Semiempirical EAM calculations were based on potentials developed by Mishin and co-workers. Both techniques were applied on pure FCC metals. The results are shown in Table….
3. Conclusion

We have studied the second order elastic constant for FCC metals. The results showed that experiments based on EAM potential give reliable results. Computed values of lattice parameter and elastic constants for tested metals give very good agreement with experimental data. Small deviation in C` is caused by insufficient EAM aluminium potential parameterization. Calculations based on ab initio technique in combination with both approximations (LDA and GGA) pose under- and over-estimated lattice parameter. The value of elastic constant is over- reps. under-estimate related to experimental result. This effect is well observed. However, good results we obtain in comparison with experiment may be regarded as demonstration that the resulting error in elastic constants C`, C11 and C12 is not serious. Although the fact that ab-initio approach asks for much computation power and time, its rigorous providing accurate and consistent prediction for system is indisputable. The technique based on EAM is less consuming in computation and one couldn’t deny the qualitative accuracy of such method applied to metallic materials. 
