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Introduction n 

Thee number of presently known intermetallic compounds formed by combining rare earth 

metalss with other metals is enormously large and of the order of 10'. The reason for this is 

thatt there are 14 lanthanide elements, which together with yttrium form the 15 rare earth 

elements.. We know from the corresponding phase diagrams that the combination of each 

off  the rare earth elements with another metal leads to several binary intermetallic 

compounds,, often more than ten. Worldwide, these compounds have been the subject of 

numerouss investigations, comprising synthesis, phase relations and thermodynamics, 

crystall  structure, magnetic properties, electrical transport properties, mechanical properties 

andd electrochemical properties. 

Thee most important compounds belong to the group of rare earth transition metal 

compounds,, because here one may profit from favorable properties associated with the rare 

earthh elements and the 3d elements. It is particularly this group of compounds that has led 

too several important industrial applications. Prominent examples are permanent magnet 

materials,, magnetostrictive materials, superconducting materials and electrode materials. 

Inn this thesis the emphasis is on magnetic properties of rare earth intermetallics and in 

particularr on the magnetic exchange interaction between the localized 4f moments. In order 

too avoid effects of crystal-field induced moment quenching and anisotropy as far as 

possible,, we have restricted ourselves to compounds of Gd. Only at the end of this thesis 

wee will present an example of the richness in magnetic phenomena observed when 

includingg lanthanide elements for which the incomplete 4f shell gives rise not only to a 

spinn moment but also to an orbital moment. Of the many intermetallics abundantly 

available,, we have chosen the tetragonal compounds of the types GdTiGe: (T = 3d, 4d) and 

GdT-tAlss (T = 3d) in which only Gd atoms carry a magnetic moment. These compounds 

havee the advantage that there is only a single crystallographic site of the rare earth atoms 

presentt per unit cell. Because of their large number and structural similarity they can serve 
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ass an almost ideal testing ground for a model description of the exchange interaction 

betweenn the Gd moments. 

Thee thesis is structured in 6 chapters. Chapter I is a summary of the theoretical concepts 

andd phenomenological models that can be applied for the analysis and interpretation of the 

experimentall  data. The sample preparation and characterization methods as well as the 

measuringg techniques, which have been used in the experimental work are presented in 

chapterr 2. Chapter 3 is devoted to a generalized molecular-field model for locally isotropic 

systems,, applied to Gd-based compounds. Chapter 4 exhibits the detailed and systematic 

studyy of the GdT2Ge2 (T = 3d. 4d) compounds. The results obtained for the GdT4AlK (T = 

Cr,, Mn. Fe and Cu) compounds are presented in chapter 5. Also in this chapter, the 

investigationn of the site occupancy effect on the magnetic behavior of the GdT6Al6 (T = 

Mn.. Fe, Cu) compounds when the transition metal atoms reside in two different 

crystallographicc sites of the ThMnt2 structure (i.e., 8f and 8j) is enclosed. In chapter 6, we 

extendd our study on a TbFe4.4Al7 6 single crystal of which the magnetic properties are 

determinedd by the magnetic moments of both Tb and Fe subsystem. Unusual magnetic 

characteristicss of the crystal have been explored by magnetization and magnetostriction 

measurements.. The wealth of experimental data offers a good opportunity to analyze the 

mechanismss of the magnetic exchange interactions and the magnetocrystalline anisotropy 

inn this compound. 


