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Current trends in magnetic cooling at room temperature
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Recently, magnetic compounds undergoing a first-order phase transition are expected to realize room 
-temperature magnetic refrigeration, because the first-order transition is followed by a large magneto caloric effect 
(MCE).The NaZn13-type La(FexSi1-x)13 system has attracted attention owing to its large MCE associated with a 
magnetic field-induced itinerant electron meta magnetic (IEM) transition. The MCE performance of this system 
is superior or comparable to those of other magneto caloric compounds such as Gd5Ge2Si2, MnFe(As,P) and 
Ni-Mn-based Heusler alloys. One of the origins for occurrence of the first-order transition is a magneto structural 
transition, which is a discontinuous change of lattice structure followed bya magnetic phase change. This magneto 
structural transition is observed in Gd5Ge2Si2 and Ni-Mn-based alloys. On the other hand, no structural change 
appears at the transition in MnFe(As,P) and La(FexSi1-x)13. Especially, only an isotropic volume change occurs 
at the IEM transition of the latter. 

Owing to the itinerant character in La(FexSi1-x)13, the transition feature was controlled in terms of electronic- 
structure modification, together with magneto volume effect, which is another key feature of the itinerant-electron 
magnetism. For example, the Curie temperature TC of the first-order transition is controlled around room 
temperature by chemical pressure induced by hydrogen absorption. In addition, transition hysteresis, which is one 
of the demerits in usage of the first-order transition, is reduced with maintaining MCE effect by combining the 
hole doping and volume reduction in the complex substitution of Al and Pr. 
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