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Report:

Introduction:

The discovery of the first stable binary quasicrystal in the CdYb system has been a breakthrough [1].
Indeed in this system both the icosahedral i-Cds;Yb and the CdsYb periodic cubic approximant, having
almost the same chemical composition, can be synthetised. It has been shown that the quasicrystal and its
approximant are built up with the same atomic cluster [2], packed on a quasiperiodic lattice or a periodic
body centred cubic lattice. This knowledge together with a data collection carried out on the D2AM beamline
of the ESRF and a 6D approach lead to the first accurate atomic model of a quasicrystal [3].

An isostructural quasicrystal can be obtained in the AginYb system [4], where Agln substitutes for the Cd
atoms. Large single grains can be obtained in this system, and the purpose of the experiment was to evidence
the possible presence of phason diffuse scattering [5]. Indeed the aperiodic long range order brings in new
long wavelength excitations named phasons. As for the phonon, phason modes give rise to phason diffuse
scattering located nearby the Bragg peaks and with a characteristic shape [5]. It has been evidenced in the
AIPdMn quasicrystal [6] and in the ZnMgSc quasicrystal [7].

Exprimental data and results:

A large single grain was polished with a surface perpendicular to a 2-fold axis. Diffuse scattering has been
measured using incoming Xx-ray energy equal to 18 keV. Systematic Q-scans along the high symmetry axes
could be indexed with a primitive icosahedral lattice as shown on the figure 1 which displays a scan along a
5-fold axis. The maximul Qperp value necessary for indexing as been found to be equal to 5 ie smaller than
for ZnMgSc quasicrystals [7]. The crystal quality has been found to be extremely good, with a FWHM width
equal to 0.01° and with a small Qperp dependence which has been found to be linear as shown figure 2. The
slope is equal to 510, i.e. similar to the best known quasicrystal so far [8]. Measurements were also carried
out on a cleaved surface, and displayed the same results.

Systematic reciprocal space maps have also evidenced diffuse scattering as shown on the figure 3. The
diffuse scattering displays a characteristic shape related to phason fluctuations. The determination of the
phason elastic constant is underway but the elongation of the diffuse scattering along directions parallel to a
5-fold axis points towards a positive K2/K1 ratio. Attempt to measure the temperature dependence of the
diffuse scattering between RT and 600K was unsuccessful due to a rapid oxidation of the sample, although it
was under a secondary vacuum.

In conclusion we have shown that the INAgYb quasicrystal is of extremely high quality, but displays phason
diffuse scattering.
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Figure 2: Rocking curves for two Bragg peaks with different Qperp component. The red curves has a 0.1°
FWHM. Right, Qper depenedence of the FWHM for peaks measured along 2-, 3, and 5-fold axis.

Figure 3: Diffuse scattering measured in a 2-fold
plane.
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