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Effects of dynamical scattering of high-energy electrons by elastic 

fields of interstitial or vacancy loops in a crystalline material provide a 
convenient means for diffraction contrast imaging.  In this presentation 
we describe new developments in the methodology of simulation of 
diffraction images and dynamical diffuse scattering by small 
dislocation loops. To simulate diffraction images, a many-beam 
Howie-Basinki equation approach has been developed where strong 
dynamical effects as well as the non-parallel propagation of diffracted 
beams in the crystal are treated using a combination of the adaptive 
spatial mesh and wave field interpolation techniques. The significance 
of dynamical diffraction as well as practical applications of the new 
approach are illustrated by the comparison of simulated and 
experimentally observed images. The treatment of diffuse scattering 
includes effects of Kikuchi diffraction on Huang diffuse scattering 
patterns that we simulate using the atomic displacement fields 
evaluated using anisotropic elasticity solutions and atomistic 
modelling.  
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