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ew multifunctional materials, called magnetic shape

memoryalloys (MSMAs), comprisethose off-stoichiometric
Heusler-type X2YZ compounds (where X and Y are transition
metals and Z belongs to the IlI-V group in the periodic table
of elements), which exhibit martensitic transformation (MT)
accompanied by a complex magnetic reordering. Due to strong
interactions between structural and magnetic degrees of
freedom in the vicinity of MT, they exhibiting giant properties,
such as magnetic field induced strain, magnetoresistance,
inverse magnetocaloric effect alongside conventional shape
memory and superelasticity effects. These properties can be
easily tuned by the composition variation, doping or heat
treatments. MSMAs are cost-effective, rare-earth-element
free and nontoxic. They can be conventionally divided into two
major groups: ferromagnetic shape memory alloys (FSMAs),
such as prototype Ni-Mn-Ga, especially suitable for actuation,
and the metamagnetic shape memory alloys (MetaMSMAs),
such as Mn-rich Ni-Mn-X (X=In, Sn, Sb), particularly important
for magnetocaloric applications. Both types of materials are
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capable to efficiently transduce the thermal, mechanical and
magnetic energies into each other under conjugating fields
producing cross-linked effects on both macro- and micro-
(nano)scale. In this talk, we introduce the underlying physical
mechanisms responsible for such energy conversions and
the origin of the related performances of these materials. A
broad range of the possible applications, such as actuation,
sensing, energy harvesting and ferroic cooling will be reviewed
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