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Report:
High resolution powder X-ray diffraction patterns of the ternary X-Pt-Be phases have been
successfully recorded at the BM20 Rossendorf beamline with a wavelength of λ =
0.459317(1) Å. The diffractograms of X = Th, U, La could be indexed with a body-centered
cubic unit cell with the lattice parameters a ≈ 13.70 Å (T = 300 K). On cooling the lattice
parameters showed a continuous decrease by about 1 % for T = 140 K, respectively, with no
indication of a phase transition in this temperature range (Figure 1).
The data were indexed as a cubic body-centered unit cell and used to solve the crystal
structure in the cubic space group 𝐼4� 3𝑑 and refine the structure model. The high quality data
enabled the localization of the light Be atoms next to the heavy atoms. The final structure
model agreed nicely with the experimental powder pattern (Figure 2). The isostructural
compounds constitute new complex intermetallic compounds with over 200 atoms per unit
cell (Figure 3). The obtained structural data will enable a deeper understanding of the
physical properties and serve as input to calculate the electronic structure of these
compounds.

Figure 1. Lattice parameter a of the U compound as a
function of temperature. The dashed line serves as a
guide to the eye.
.
.

Figure 2. Synchrotron powder diffraction pattern
of the La compound. recorded at BM20.
Measured data points pattern (black circles), calculated pattern
(red line), difference (blue line) and indexation in 𝐼4� 3𝑑 (black
ticks).

Figure 3. Exemplary crystal structure . (a) Pt and Be atoms form channels around a chain of alternating X and Pt atoms.
(b) The channels form a cubic rod packing in the unit cell.

