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The magnetocaloric effect describes the change of the adi-
abatic temperature of a material with the application of a
magnetic field. This effect forms the basis of magnetic re-
frigeration technologies that could potentially replace con-
ventional vapor compression cooling. Individual compounds
in the system Mng_Fe Si, (all of them hexagonal at ambient
conditions) undergo a variety of magnetic phase transitions
as a function of temperature and composition which are ac-
companied by a significant (for some compounds inverse)
magnetocaloric effect [1,2]. The magnetic transitions are
also clearly reflected in changes of the crystal lattice [2].
The application of hydrostatic pressure changes the in-
teratomic distances in the crystal structure and strongly
influences the magnetic exchange interactions. Pressure
experiments can therefore provide crucial information
on magnetocaloric materials and help to understand the
fundamental mechanism of the magnetocaloric effect.
We performed in situ temperature dependent powder dif-
fraction experiments at high pressures at synchrotron sourc-
es (Petra III and ESRF), as well as in situ high pressure sin-
gle crystal diffraction experiments at laboratory sources and
complementary magnetization measurements under high
pressure. In addition, we are currently developing the exper-
imental setup for high pressure neutron diffraction experi-
ments using thermal neutrons at the single crystal diffractom-
eter on the hot source (HEiD1) at the MLZ in Garching where
first results show that the diffraction data collected at HEIDI
can be used for full and reliable structure refinements [3].
Our experiments on the magnetocaloric compounds show
that the magnetic properties are strongly influenced by the
application of hydrostatic pressure. The effect of pressure
on the unit cell volume is similar to the effect of chemical
substitution (or “chemical pressure”), as the substitution of
Mn by the smaller Fe in the series Mns_Fe,Si, also leads to
a reduction of the unit cell volume. A detailed comparison
of hydrostatic and “chemical pressure” will be provided. On
the other hand, a detailed comparison of the influence of
pressure and temperature on the studied materials surpris-
ingly shows that the degree of distortion of the (hexagonal)
unit cell is far more sensitive to temperature than to pressure
— a fact that is probably closely related to the magnetocalor-
ic properties of the materials.
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