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magnetocaloric effect

The magnetocaloric effect (MCE) is a magneto-
thermodynamic phenomenon in which a reversible change
in temperature of a suitable material is caused by exposing
the material to a changing magnetic field. This
phenomenon, also known by low temperature physicists
as adiabatic magnetization/demagnetization, was
discovered by E. Warburg in 1881 in pure iron. During
adiabatic demagnetization a decrease in the strength of
an externally applied magnetic field allows the magnetic
domains of a chosen (magnetocaloric) material to become
disoriented from the magnetic field by the agitating action
of the thermal energy (phonons) present in the material.
If the material is isolated so that no energy is allowed to
(re)migrate into the material during this time, i.e., an
adiabatic process, the temperature drops as the domains
absorb the thermal energy to perform their reorientation.
The MCE can also be used to map temperature-magnetic
field (T,H) phase diagrams of materials since magnetic
field-induced magnetic order or metal-insulator phase
also result

transitions in drop/increase of sample

temperature when the experiment is carried out in adiabatic

conditions. (MPA-CMMS Marcelo Jaime)
Kondo Insulators
Kondo Insulators, also known as Kondo

semiconductors, are strongly correlated electron systems
in which the interaction of localized electrons (mostly
from unfilled 4f-shells of rare earth elements) with
conduction electrons leads to the opening of a narrow
energy gap at the Fermi level. The microscopic mechanism
for this process is far from being well understood. Materials
like FeSi, SmBs, Ce3BisPts, and YbB;, show a strange
insulating behavior, which sometimes is considered to be
just the signature of a narrow gap semiconductor,
sometimes it is assumed to be due to a hybridization gap
in particular in the intermediate valence systems. These
systems are often summarized as Kondo insulators because
correlation effects might be of importance.
(MPA-CMMS Marcelo Jaime)
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72ZXL— kA KL= b (clathrate hydrate)
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