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'But the Mirror will also show things unbidden, and those are often stranger
and more profitable than things which we wish to behold. What you will see, if
you leave the Mirror free to work, I cannot tell. For it shows things that were, and
things that are, and things that yet may be. But which it is that he sees, even the
wisest cannot always tell. Do you wish to look?’

"The Lord of the Rings’, J. R. R. Tolkien

Foreword

The present work is aimed at studying the magnetocaloric dfect (MCE) in
Gds(Si,Ge;_)4 series of alloys. The discovery of a giant MCE in these com-
pounds has renewed the interest in magnetic refrigeration, which is an energy-
efficient and environment friendly alternative to the conventional vapour-cycle re-
frigeration. The study of the origin of the giant MCE in Gd(Si,Ge;_,)4 -and the
search for materials with similar MCE- has unveiled a lot of exciting properties,
all them related to the first-order field-induced magnetostructural transition taking
place in these compounds. This Ph.D. Thesis is devoted to the understanding of
the MCE and the magnetoelastic coupling in Gd;(Si,Ge,_,)4 alloys.

In Chapter 1, we provide a general introduction to the MCE and to some of the
materials showing this effect, while Chapter 2 reviews the most relevant properties
of Gds(Si,Ge;_,)4 alloys. After this state-of-the-art, Chapter 3 is devoted to the
sample synthesis and annealing strategies used in the present work, as well as to
the characterisation of the samples using conventional experimental techniques.
Chapter 4 describes in detail the experimental technique that has been specially
developed for this Ph.D. Thesis: a differential scanning calorimeter (DSC) which
operates under magnetic field. Chapter 5 analyses the various contributions to
the magnetocaloric effect and entropy change in Gds(Si,Ge;_y)4, by using differ-
ent indirect measurements and our DSC. A scaling of the entropy change with
the transition temperature for all Gds(Si,Ge;_,)4 alloys is presented in Chapter 6,
while the actual origin of this scaling and of the giant MCE in this system -the
magnetoelastic coupling- is studied in Chapter 7. Chapter 8 is aimed at the com-
plex magnetic behaviour of the Ge-rich compounds, which show a short-range
antiferromagnetic phase that had not been previously reported in literature. Fi-
nally, the study of the dynamics of the first-order transition is detailed in Chapter
9 by analysing the behaviour of the avalanches occurring when the samples are
cycled through the first-order transition.
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