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The anomalous Hall effect (AHE) in ferromagnets manifests as a transverse voltage drop to
the applied current in zero external magnetic field, and it is usually proportional to the
magnetization. The AHE is often believed to be negligible in antiferromagnets (AFM) due to
their vanishing net magnetization. However, recent studies have demonstrated that certain
noncollinear AFM exhibit a large AHE that can be potentially exploited for future spintronic
devices [1-2].
In this context Mn5Si3 is a promising material for applications since interesting transport and
thermodynamic phenomena occur, such as the AHE [3] and the inverse magnetocaloric
(MCE) [4]. Mn5Si3 undergoes two phase transitions towards a collinear and non collinear
AFM phase at TN2=100K (AFM2) and TN1=66K (AFM1), respectively. The noncollinear spin
configuration of this system, which is believed to be the origin of its important properties, is
up to debate as different neutron diffraction studies proposed different magnetic structures
[5-6]. In this work, we investigate Mn5Si3 using unpolarized and polarized inelastic neutron
scattering (INS) measurements and density functional theory calculations [7-8]. We report
the main magnetic exchange couplings for both AFM phases. Furthermore, we compute the
spin-wave dispersions and compare them with the INS data. Finally, we investigate the
effect of an applied magnetic field upon the magnetic structure and propose a model for the
stability of some of the materials Mn moments.
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