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Report: 

 

High resolution powder X-ray diffraction patterns of AuBe have been successfully recorded  

at the BM20 Rossendorf beamline with a wavelength of λ = 0.459317(1) Å.  

The diffractograms could be indexed with a primitive cubic unit cell with the lattice 

parameter a =  4.6667(2) Å at 300 K (Fig. 2, left panel). On cooling, the lattice parameter 

decreases by 0.2 % down to a = 4.6556(2) Å at 100 K.  We found no indication of a phase 

transition in this temperature range. From the precisely determined peak positions it was 

possible to exclude the previously observed small impurity peaks and ascertain that they 

don’t belong to the AuBe pattern, but to a so far unreported secondary phase. 

The data were used to solve the crystal structure of AuBe in the cubic space group type P213 

and refine the lattice parameters, atomic positions, atomic displacement parameters and site 

occupation factors (Tab. 1). The obtained model for AuBe is of the FeSi-structure type and 

the high-resolution data allowed even the precise determination of the Be position next to the 

heavy Au atoms. In this structure the Au and Be atoms form a distorted cubic arrangement 

(Fig. 1a). The obtained data will furthermore serve as input for electronic structure 

calculations of AuBe. 

 

We were also able to record powder X-ray diffraction patterns of a new Pt-Be binary phase. 

The pattern of the single phase sample was indexed with a large, face centered cubic unit cell 

of lattice parameter a = 15.90302(3) Å at 300 K (Fig. 2, right panel). Also here, we found no 

indication of a phase transition in the investigated temperature range. Based on the extinction 

conditions we found the possible space group types 𝐹𝑑3̅𝑚 or 𝐹4̅3𝑚. The structure was then 



solved in the latter by direct methods. Consequently not only the Pt positions but also a large 

part of the Be positions could be determined by difference Fourier synthesis. The remaining 

Be positions were found in an iterative process by using the partial structure model as input 

for neutron powder diffraction data, collected recently at the ECHIDNA high-resolution 

diffractometer of the OPAL reactor (ANSTO, Lucas Heights, Australia). With both datasets 

combined we were able to solve and refine the structure of the cubic γ-phase with the 

corrected composition Pt5Be21. This compound contains 416 atoms in its unit cell and is part 

of the family of large unit cell complex metallic alloys. It is an ordered variant of the Cu41Sn11 

structure type and can be described as an arrangement of nested polyhedral clusters  

(Fig. 1 b,c). It is the first Be containing large unit cell γ-phase where the complete  

structure determination could be achieved solely by powder diffraction data. 

 

Tab. 1: Atomic parameters for AuBe at 300 K. 

Atom Wyck. Pos. x/a y/b z/c Biso / Å2 

Au1 4a 0.35006(4) -x+1/2 x+1/2  0.411(3) 

Be1 4a 0.826(2) -x+1 -x+1/2 0.67(2) 

 

 

        

Fig. 1: (a) Crystal structure of AuBe (FeSi-type) showing the distorted cubic arrangement of Au (yellow) and Be (gray) 

atoms in the cubic unit cell.(b) Nested polyhedral structure of the Pt-Be clusters in Pt5Be21. Right panel: Arrangement 

of the clusters in the crystal structure of Pt5Be21. 

 

 

          

Fig. 2:  Synchrotron powder diffraction patterns of AuBe (left panel) and Pt5Be21 (right panel). Experimental points 

(black circles), Rietveld model (red line), Difference plot (blue line).  


