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MnBi and MnSb are both ferromagnetic metals with strong magnet energy products giving rise to
their candidacies as replacement materials for the rare earth compounds. Both materials have NiAs
structure type structures at room temperature, with small differences in their Curie temperatures (628 and
585 K respectively). However, MnBi has gained much attention due to unique positive temperature
coefficient for coercivity and large uniaxial magnetic anisotropy. Several proposed mechanisms have
been discussed as the origin of this phenomenon. One, a structural phase transition occurring at higher
temperatures may affect MnSb, compared to the relatively stable MnBi form. Also, thermal excitation
involving additional electronic states may be differentially affecting MnSb. Both would affect the
exchange coupling leading the deviation of magnetic moment from the easy direction, c-axis.

To investigate those factors controlling the positive temperature dependence, we have performed
a series of first principles electronic structure calculation on the thermo magnetic properties of MnBi and
MnSb. The total magnetization in the easy direction of magnetic moment has been calculated as a
function of temperature in the range from 30K to 315K for these two compounds. Temperature effects
were examined with fixed electronic temperature using cold smearing. Calculations have been performed
for the hexagonal NiAs-type structure which is considered as the stable structure at room temperature, and
the MnP structure experimentally observed for MnAs at low temperatures (T< 398K). Preliminary results
(Figure below) show the monotonic positive thermo-magnetic coefficient in MnBi in contrast to the
convex pattern of thermo magnetic coefficient in MnSb compound. Factors affecting the exchange
coupling in these compounds are investigated to guide materials design of new rare earth replacement
magnetic materials.
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