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ABSTRACT

High resolution transmission electron microscopy images are constituted by diffuse
spots which correspond to atomic columns of the observed crystal. In the case of grain
boundaries including defects, the atomic positions accounting for the elastic distorsions of the
crystals can be calculated. In order to compare calculated and experimental positions, it is
necessary to extract the "centers" of the spots fiorn experimental images. A simple method is
proposed here, involving two steps: first, the identification of spot Zones, with individual
masks, then calculation ofintensity weighed center of each spot inside each mask. The method
was tested on a simple image and applied on a Ni3Al-Ni3Nb grain boundary, showing
satisfactory agreement between predicted and experimental atomic positions.
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INTRODUCTION

The study of interfaces by high resolution transmission electron microscopy (HRTEM)
now involves quantitative analysis of images (Ernst el (1/. 1996). The images can therefore be
quantitatively be compared to computed images. In the case of perfect interfaces, periodicities
allow to use global comparisons from cross colrelations (Ernst er (11. 1996), FFT (Hytch and
Gandais 1995) or shift detections through averaging (Lay er al. 1996).

In the case of defects at interfaces, computed atomic positions are available from
elasticity calculations (Bonnet and Loubradou 1997), which predict the inhomogeneous field
of deformations, so that direct comparisons of positions should be used. The present paper
proposes a simple method to extract positions from experimental HRTEM images using
automatic image analyser.

METHOD

The atomic columns of the observed crystals appear on HRTEM images (Fig. 1) as
diffuse spots. A significant noise can be present, so that the atomic positions cannot be directly
obtained as a simple maximum of intensity. Among the various methods to get a center (West
and Clarke 1990) the "standard first order moment", r'.e., the center of gravity using the










