Investigation of macroscopic magnetic properties of MngSi; compound
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Regarding the frame work of my master thesis project, we have worked on single crystal
samples of MngSi; intermetallic compound. DC-field direction dependent mass
magnetization measurements were performed, using different protocols with magnetic
field along three different crystallographic directions, to investigate the physical
macroscopic magnetic properties of this compound, and then to calculate the potential of
MCE.

As a general overview about this compound , at room temperature it's found to be in
paramagnetic state and crystalizes in a hexagonal structure type D8y with space group
(P65/mcm) , with two distinct crystallographic sites for Mn atoms [1-3]. Interestingly, it
displays a complex modulated magnetic structure, which is known to give rise to two first-
order transitions from a non-collinear anti- ferromagnetic structure to a collinear
antiferromagnetic structure at 66 K (AFM1), and from the latter to Paramagnetism at 99
K (AFM2) [2, 4-7]. Sulrgers et al [8] , recently reported the presence of another
intermediate magnetic configuration, AFM1” , through which the AFM1 state transforms
to the AFM2 state in the presence of an applied magnetics field (H) , with highly
dependent on temperature and magnetic field.

In addition to such unusual magnetic properties, Mn5Si3 also shows different functional
properties, such as large inverse magnetocaloric effect, cooling by adiabatic
magnetization, which is associated with the AFM1-AFM2 phase transition [9-11].

In the context of this work, we have presented an overview about how the field direction
affects the observed transitions. In addition to the complex magnetic phase diagram of
Mn5Si3, we have calculated the MCE for the different directions both for the transitions
AFM1-AFM2 and AFM2-paramagnetic.
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