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In crystalline materials, the atomic structure of is not always perfect, it may exhibit a variety of defects 

such as point- or line-defects, impurities, grain boundaries, and cracks. In this work, we consider the structural 

properties of the general case of a line-defect, namely, a mixed-type dislocation. From a physical point of view, 

the most complex part of a dislocation corresponds to its core. It has been shown that the dislocation cores 

have a significant impact on the properties of the materials (i.e. mechanical, optical and electronic). Therefore, 

it is important to have robust methods for studying the long-range and short-range effects of the dislocation 

core. In the classical theory, the associated strain field presents an unphysical singularity at the dislocation core.  

The aim of this work has been to overcome this problem by implementing a simple interpolation 

approach using fifth order polynomials to calculate the lattice distortion field within a finite elements 

formalism. The polynomials are used inside the core of the dislocation; outside, the distortion field associated 

to the dislocation is calculated through the classical continuum theory of dislocation. Our assumption is that the 

polynomials are continuously connected with the classical functions at the limits of the core.  

Using the calculated distortion field, we can determine the dislocation density tensor, which describes 

the distribution of the dislocation Burgers vector across a plane normal to the dislocation line. This corresponds 

to the curl of distortion field and it is an ideal tool to point out with very high accuracy the location of the 

dislocation, in this talk we will show in detail how this technique is practically operated.  

 


