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configuration of moments shown in Fig. 2(a). A simulated phase image, which is shown
in Fig. 2(b), was then calculated by superimposing the phase shifts of the entire
assembly of moments, on the assumption that they are all uniformly magnetized spheres
and that the moments all lie in a single plane. The comparison between Fig. 1(b) and Fig.
2(b) is at first sight satisfactory. However, it fails to reproduce a flux-closure structure (a
dipolar vortex) near the top of the array. Therefore, a further step is required, in the form
of a Monte Carlo based refinement of the magnetic moment distribution, until a better
match to the experimental phase image is obtained. The computational step required to
obtain the simulated phase image from the distribution of moments is the “forward
projection” needed in the Monte Carlo algorithm to assess whether to accept or reject
the outcome of each iteration, by comparison with the experimental image.

Work is in progress to optimize the algorithm and to extract refined
distributions of moments from experimental images. Once fully established and tested,
similar model-based fitting of phase images may represent a true breakthrough in our
ability to quantify physical parameters using electron microscopy.
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FIG. 1. (a) Bright-field image of self-assembled Co nanoparticles on a carbon film. (b) Magnetic
contributon to electron holographic phase shift, with 0.083 radian phase contours superimposed.
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FIG. 2. (a) Result of a simplified-LLG simulation carried out for an artificial array of uniformly
magnetize spheres located at the same coordinates as in the real sample, with the sphere diameters
measured from the image shown in Fig. 1(a). (b) Magnetic induction map corresponding to Fig. 2(a).
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