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Report:

The structure of quasicrystals (QCs), crystals having quasiperiodic long-range order

and non-crystallographic symmetry, is a subject of considerable interest. We used lo-

cal and chemical selectivity of Extended X-ray Absorption Fine Structure (EXAFS)

to determine the local atomic structure around Co and Ni in single crystals of decago-

nal AlNiCo. The X-ray Absorption Spectra (XAS) of two single crystals with nominal

compositions Al71:5Ni15:5Co13 and Al75Ni14:5Co10:5 have been measured at the BM29

beamline at ESRF in total electron yield geometry with the 10-fold c axis oriented

along (E k c ) and normal (E ? c) to the electric �eld vector E. Samples were cooled

down to 70 K to reduce the e�ects of thermal motion on the structure. EXAFS data

analysis was performed using the theory developed in Ref. [1] and implemented in

the GNXAS package [2]. Important details of the local environment of the transition

metal atoms in d-AlNiCo are found.

Firstly, we observe di�erent local environments for Co and Ni (�g. 1). Nickel has a

bimodal nearest-neighbour surrounding with Al atoms at the distance of about 2.46 �A

and T (Ni) about 2.67 �A. For cobalt such bimodal distribution cannot be excluded,

but it is less evident: the model with only Al atoms in the �rst shell at around 2.42 �A

agrees better with the experiment (�g. 2). These conclusions are in a good agreement

with the assumption that Co atoms are surrounded only by Al.

Secondly, our data depict a higher degree of order along the c axis compared to the

decagonal plane due to the periodic and quasiperiodic long-range order, respectively.
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Thirdly, the absence of the T-T correlations around 4 �A in the E k c measurements

con�rms the e�ective absence of the 4 �A periodicity along the decagonal axis in these

QCs and gives some indications about its reasons. Our results are compatible with

the e�ective periodicity of 8 �A which is revealed by interlayer di�use scattering.
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Fig.1 The experimental signal, total

model EXAFS signal and their di�er-

ence for Co (left) and Ni (right) for

the E ? c geometry.

Fig.2 The experimental and calculated Ni E k
c EXAFS signals. The model with the bimodal

�rst shell (a) �ts the observations signi�cantly

better than the model with the one-component

�rst shell (b). The individual contributions of

the next-neighbour shells are presented in (c).For more details see Ref. [3].
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