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A decade ago Sutton et al. reported the first experiment with partially coherent X-rays
where a static speckle pattern, related to antiphase domains contained in the coherently
illuminated sample volume, was resolved in the superstructure peak of CusAu [1].
Meanwhile synchrotron sources have become powerful enough that even the dynamics of
antiphase domains can be measured applying X-ray photon correlation spectroscopy
(XPCS). Recently, results for the B2-ordered CogGaygo intermetallic phase were reported
[2]. There, XPCS data were analysed by the so-called detrended fluctuation analysis (DFA)
technique, which turns out to be particularly suited for analysing very slow dynamics. A
brief introduction to this method will be given.

Besides the results from the dynamics measurements one could wonder whether it is
possible somehow to find out the exact arrangement of the antiphase domains in real space.
It was shown that in principle it is possible to reconstruct the electron density of the
scattering object from (oversampled) diffraction data by means of iterative algorithms that
transform back and forth between real and Fourier space, applying appropriate constraints
in each domain [3-5]. Thus it would be obvious to apply such algorithms also to antiphase
domain data. Antiphase domains, however, cannot be distinguished by their electron
density since there are the same kind of atoms present in each domain. Though, photons
scattered by two adjacent antiphase domains get phase shifts that differ by n. This means
that the antiphase domain structure is mirrored in the reconstructed phases [6]. Another
problem results from the fact that the antiphase domain structure is not a compact object.
Instead the beam spot on the sample determines the overall shape of the real space image.
An attempt to reconstruct the antiphase domain structure of a B2-ordered FegsAlss single
crystal will be presented.
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