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Abstract

Electron scattering is always applied as one of the routines to investigate nanostructures.
Nowadays the development of hardware offers more and more prospect for this technique.
For example imaging nanostructures with inelastic scattered electrons may allow to produce
component-sensitive images with atomic resolution. Modelling inelastic electron scattering
is therefore essential for interpreting these images. The main obstacle to study inelastic
scattering problem is its complexity. During inelastic scattering, incident electrons entangle
with objects, and the description of this process involves a multidimensional array. Since the
simulation usually involves fourdimensional Fourier transforms, the computation is highly
inefficient. In this work we have offered one solution to handle the multidimensional prob-
lem. By transforming a high dimensional array into twodimensional array, we are able to
perform matrix diagonalization and approximate the original multidimensional array with its
twodimensional eigenvectors. Our procedure reduces the complicated multidimensional prob-
lem to a twodimensional problem. In addition, it minimizes the number of twodimensional
problems. This method is very useful for studying multiple inelastic scattering.
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1. Introduction

Electron scattering has been applied as a conventional method for determining and imag-
ing nanostructures since several decades. Modelling electron scattering is essential for under-
standing the scattering process taking place during experiments, for example to interpret the
contrast of high-resolution images obtained from modern transmission electron microscopes.

The main obstacle for a quantitative analysis is the strong interaction between electron
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