
 

Preface 
 

Magnetic shape memory materials (MSMMs) comprise ferromagnetic alloys, such as 
the off-stoichiometric Heusler X2YZ compounds (X is 3d-metal, Y is usually Mn but 
could be some other 3d-metal or rare-earth element, Z is one of the elements from groups 
III or IV of the periodic table), Fe3Pt, and Fe-Pd, which exhibit a thermoelastic 
martensitic transformation (MT). The martensitic state formed as a result of MT can 
possess either a similar saturation magnetization value as the initial austenitic cubic phase, 
or else a sharply reduced magnetic moment, depending on the type of MSMM. In the first 
case, the combined influence of the martensitic twin structure and magnetism gives rise 
to the phenomenon of giant magnetostrain in the martensitic phase; on the other hand, a 
magnetic field-induced MT is associated with giant functional properties such as the 
magnetocaloric effect and magnetoresistance, in the second type of MSMMs. All 
aforementioned MSMMs have received an enormous attention during the last decade, 
whereby the related research activity is one of fast and vibrant growth in the area of smart 
materials.  

This second Special Topic book follows the success of the first one edited and 
published by TTP in 2008. It intends to communicate the latest progress and research 
advances in the theory and R&D of MSMMs.  

This volume comprises a collection of fifteen invited peer-reviewed papers, each 
detailing a particular aspect in the fundamental and/or applied investigation of MSMMs 
and related phenomena. The comprehensive overview provided by these contributions 
reflects strikingly the diverse facets of this materials science field. The papers show how  
research is continuing to evolve and address new challenges, and are a corpus of up-to-
date information on the ongoing studies of MSMMs.  

It is hoped that the present book will be useful to physicists and materials scientists, 
both specialists and graduate students and enable future technological breakthroughs in 
engineering. 

This volume is the result of the hard work and remarkable cooperation of 
distinguished experts in the field, to whom I wish to express my deepest gratitude.  
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