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Covalent framework compounds are a very interesting class of materials regarding their 
structural diversity and their physical properties. Earlier investigations of the reactions between 
silicon or germanium with rare-earth metals (RE) 
have led to the discovery of a rich variety of binary 
phases and new structural patterns by applying 
high-pressure synthesis [1,2]. According to the 
phase diagrams of rare-earth elements with 
silicon, synthesis at ambient pressure yields 
RESi2-x as the silicon-richest phase. In an effort to 
realize an increased number of Si-Si contacts at 
ambient conditions, silicon-rich phases need to be 
synthesized at high-pressure and then quenched. 
The high-pressure phases usually exhibit 
multicenter interactions and enhanced 
coordination numbers [3].  Following this 
principle, a series of five RESi3 (RE= Gd, Tb, Dy, Er, 
Tm) compounds was synthesized and 
characterized, thus expanding the map of binary silicides.  

The metastable binary rare-earth trisilicides RESi3 were obtained by high-pressure high-
temperature synthesis (9.5 GPa, 823-923 K). At ambient pressure, the compounds decompose 
exothermally upon heating into Si and RESi2-x. 
Powder diffraction data refinements (Fig. 1) 
reveal that the crystal structure of the compounds 
is isotypic to that of CaGe3 [4]. The values of cell 
parameters, respectively the cell volume, decrease 
from Gd to Tm as it is expected due to the 
lanthanide contraction.  
Magnetic measurements on compounds RESi3 
reveal for DySi3 (Fig. 2) Curie-Weiss paramagnetic 
behaviour with a calculated effective moment 
µeff = 10.63 µB which is consistent with the 6H15/2 
ground state of the 4f 9 configuration of 
dysprosium (Dy3+, µeff = 10.65 µB). The value of 
Θ = -4,2 K determined from the linear fit, indicates 
antiferromagnetic ordering of DySi3.  
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Fig. 1  Synchrotron powder XRD pattern of DySi3 
and results of Rietveld refinement. 

Fig. 2  Inverse corrected magnetic susceptibility 
1/χ of DySi3 against temperature T. 


