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Abstract

This thesis begins with the description of the set up and functioning of a magnetic susceptibility

apparatus based on the Faraday-Curie method. It operates by measuring (by means of an
electrobalance) the force acting on small specimens in constant H dHjdy magnetic configuration,
in applied fields between 2 and 17 KOe, over the whole temperature range 1.5 — 300° K.

Investigating the magnetostatic properties of metallic samples can:
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i) contribute to the knowledge of the electronic band structure of pure metals and alloys;
11) provide information on the magnetic state of atoms in solutions, because such impurities

often alter in a significative way the susceptibility of the host metal.

In both cases we may have to deal with a high susceptibility either because of an important
paramagnetic band contribution, sometimes enhanced by interelectronic exchange interaction, or
because of the presence of magnetic impurities exhibiting localized moments with a Curie—like
behaviour.

After having briefly recalled some theoretical notions with special emphasis on the manner
of making full use of the measurements, susceptibility results are then presented, concerning a
large variety of metallic alloys
1) In agreement with a simple molecular field model, the exchange interaction between the Gd3 +

ions and the conduction electrons of the host LaRu2 could be directly observed on the results
of susceptibility measurements of LaRu2 doped with Gd

2) Diluted in Ag or Au the " normal " Rare Earths behave like isolated ions, but the results
concerning the " abnormal " Ce, tu and Yb have proved the instability of their electronic
valence state A magnetic manifestation of the Kondo effect is probable on Yb diluted in Au

3) The magnetic properties of the dilute system Pd—Cr were investigated and susceptibility
results give rise to a conflicting situation.

4) Measurements in the A'i—Rh system confirm the high band susceptibility in these alloys,
especially for Ni concentrations near the critical composition for the onset of ferromagnetism,
where other effects such as superparamagnetism are evident Fe in solution in Ni—Rh exhibits
a " giant " magnetic moment in competition with the Kondo effect in Rh—rich alloys.

Introduction et sommaire

Depuis bientot quarante ans la structure electronique des metaux fait 1'objet
de nombreux travaux et speculations En temoigne par exemple la quantite importante
de recherches poursuivies pour demontrer et expliquer le phenomene du ferro-
magnetisme dans certains metaux, et alliages de metaux de transition.

En bref, deux grands courants d'idees se sont developpes simultanement:

— L'un prend sa source dans le modele de bände electronique [Mott et Stoner
en sont les pionniers], Un modele ä « un » electron a d'abord ete edifie et est actuelle-
ment assez evolue pour permettre l'etude d'effets « ä plusieurs corps » dans les

metaux.

— L'autre est issu de la theorie atomique localisee de Heitler-London
[Heisenberg est le premier defenseur de ce modele].

Plus recemment il s'est manifeste une grande aclivite, ä la fois theorique et

experimental, dont le but ä atteindre est la meilieure comprehension possible de

l'existence et des proprietes de moments magnetiques localises sur des atomes dilues
dans diverses substances metalliques hötes. (L'etat de la situation est resume sur
le diagramme de la page 705 dü ä Coles).

Les mesures de susceptibilites magnetiques se sont toujours averees etre d'efficaces
outils dans l'edification et revolution de ces theories, et leur contribution semble
essentielle ä la solution de ces problemes du magnetisme.
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