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Report:
An article based on the experimental results is in press (page numbers not assigned yet, but
the doi number is fixed).
Kuczera, P., Wolny, J. & Steurer, W. High-temperature structural study of decagonal Al–
Cu–Rh (2014) Acta Cryst. B70, doi:10.1107/S2052520613032575
Abstract:
The structure of decagonal Al–Cu–Rh has been studied as a function of temperature by insitu single-crystal X-ray diffraction in order to contribute to the discussion on energy or
entropy stabilization of quasicrystals. The experiments were performed at 293, 1223, 1153,
1083 and 1013 K. A common subset of 1460 unique reflections was used for the comparative
structure refinements at each temperature. A comparison of the high-temperature datasets
suggests that the best quasiperiodic ordering should exist between 1083 and 1153 K.
However, neither the refined structures vary significantly with temperature nor the phasonic
displacement parameter. This indicates that the phasonic contribution to entropy does not
seem to play a major role in the stability of this decagonal phase in contrast to other kinds of
structural disorder, which suggests that, in this respect, this decagonal phase would be
similar to other complex intermetallic high-temperature phases.
Comments:
The results on Al-Cu-Ir decagonal quasicrystals are not yet conclusive. We will submit a
follow-up proposal to perform additional experiments on this phase. Within the new project
we will aslo try to investigate the HT stability of icosahedral quasicrystals.

