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Report:

The novel [1] decagonal quasicrystalline material A1, FeNi, shows amost none of the
predominant diffuse scattering phenomena (Fig. 1), typica for decagona phases [2].

To characterize the sample quality two-dimensional scans of selected Bragg peaks, which
are most sensitive on twinning, have been performed (Fig. 2). No peak splitting
according to multiple twinned approximants or nanodomain structures could be
observed. The high-resolution scans only show a peak broadening due to mosaicity.
The FWHM using a wavelength of 0.55 A is 0.0129°, indicating a ‘good’ quality
decagonal quasicrystal. The quasiperiodic metrics could be verified with high accuracy
(dys.-dy = 3.7295(6) A, dy = 4.0969(5) A, o; = 60°> 0, = 90°> iyj = 1,...,4).

The data collection was performed using a wavelength of 0.55 A (u = 48.4 cm-l) and
resulted in 9240 reflections. To achieve a homogeneous data set with high resolution in
the five-dimensional description, all reflections within two asymmetric units
(snes < 2.0 A™") have been measured. Merging of these reflections resulted in 4331
unique reflections.



As the extinction rule

is strictly obeyed, the five-dimensional space group P10y/mmc will be used in the first
data analysis.
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Fig. 1: Precession photograph of the Oth layer Fig. 2: High resolution scan of the 10000 reflection.
of decagonal Al Fe,Ni,,. Area: 1.1 .10-3 A'x 1.5.10-3 A",
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