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Abstract 

The previously unknown chemical and physical properties of the ternary rare-earth inter
metallic compounds, RETGe (RE==Sc,Y,La-Lu;T==Ag,Au), are investigated using a variety 
of experimental techniques. The RETGe are found to crystallise in three basic different 
crystal structure types (Cainr, Fe2P-, and CeCur type derivatives). 

Magnetic ordering is observed in most RETGe compounds at low temperatures. Nearly 
all display anti-ferromagnetic ordering. The magnetic structures of several of the heavy 
RETGe compounds are determined from neutron powder diffraction studies, and are found to 
be temperature dependent and complex. Curie-Weiss behaviour is generally observed, with 
the measured magnetic moments corresponding to the RE 3+ oxidation state. Deviations in 
the case of SmTGe and EuAuGe may be explained in terms of crystal field excitations and the 
effects of mixed-valency, respectively. Examination of the magnetic ordering temperatures 
in conjunction with the DeGennes scaling law show little correlation, suggesting that the 
usual RKKY exchange interaction does not fully describe the magnetic interactions in these 
compounds. 

Special emphasis is placed on the transport properties of the non-magnetic RETGe com
pounds. The electronic and lattice contributions to the specific heat capacities are calculated, 
and are also used in the evaluation of magnetic contributions within other compounds. The 
observed properties ( e.g. anomalously high room temperature resistivities) are explained in 
terms of the calculated band structures, and suggest the classification of the RETGe as semi
metals. Low temperature (3He) susceptibility measurements of ScAgGe reveal a transition 
to the superconducting state at Tc f':! l.IK. 

CeAuGe is unusual in having a ferromagnetic ground state at low temperatures, and 
its magnetic properties are studied in detail by several methods, including single crystal 
measurements. The results are compared and contrasted with the results obtained for the 
isotypic compound, CeAgGe, which is observed to have an anti-ferromagnetic ground state. 
Inelastic neutron scattering, specific heat capacity, and single crystal susceptibility measure
ments all reveal the first excited energy doublet to lie around 25meV for both CeAuGe and 
CeAgGe. Often, Ce based compounds display heavy fermion behaviour at low temperatures, 
although a search for HF behaviour in CeAuGe and CeAgGe, proves inconclusive. 






















































































































































































































































































































































































