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Motivation
The Dzyaloshinskii Moriya interaction is an antisymmetric indirect
exchange interaction occurring between two spins 𝑺𝒊 and 𝑺𝒋. Initially, it
explained the weak ferromagnetic interaction in antiferromagnets. This
kind of interaction arises also in systems with broken inversion
symmetry as in the case of interfaces [1], in addition to finite spin-
orbit coupling. This interaction is fundamental for the appearance of
complex magnetic structures, e.g. skyrmions which are promising for
the industry of spintronic applications, offering ultra-small, ultrafast
and low-power devices . As we are able to control the DMI in
multilayered structures, we can also manipulate different sizes and
stability of these magnetic objects [2].

Computational details
The technique of constraining the magnetic moments in a supercell was used to calculate the DMI of Re/Co[n]/Pt multilayers through the density functional theory (DFT)
framework. The Vienna ab-initio simulation method (VASP) was used in all calculations. For modeling the geometries of the interfaces, the experimental in-plane (IP)
lattice constant of the Pt (111) surface which is equal to 3.92 Å was used, hcp layer growth was assumed for Co and Re layers, while for Pt, fcc growth was considered.

Evaluation of the results
The DMI strength (d [meV]) parameter was calculated from the energy differences between clockwise and anti-clockwise energy configurations of the magnetic spirals
in the Co atomic layers (AL) which were further used to calculate the micromagnetic DMI (D [mJ/m2]). This method has been used for DMI calculations in bulk
frustrated systems and insulating chiral-lattice magnets [3]. We modeled the Re/Co/Pt thin films with 5 AL of Pt and 5 AL of Re tuning the number of Cobalt layers from
1 to 6 layers. The system with one Co layer gave a value of dtot equal to 1.58 meV, considering one common interface between Re and Pt. For the systems with n= 2-5,
the DMI is around 4 meV. Eventually, the micromagnetic DMI was calculated from the dtot values by the equation given by Yang et al [4]. The value D decreases as the
number of Co layers increases from 2 to 6 layers.
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Discussions
A strong DMI appears at the Pt/Co and Co/Re interface. The DMI vectors at the Pt and Re interface show opposite chiralities. This is in agreement with experiments
where the values at Co/Pt and Re/Co add up in the Re/Co/Pt systems producing a huge total DMI. It is also worth to mention that the micromagnetic DMI depends on
the magnetic layers’ thickness because DMI appears mainly at the interface as an effect of the hybridization between magnetic moment in the 3d Cobalt layers and the
strong SOC in 5d states of Pt and Re.
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