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Information can be transmitted through either charge transport or wave phenomena. Wave-based technologies offer an alter-
native to power-consuming but easy-to-build electrical devices. Magnonics is a wave technology that utilizes spin-wave prop-
agation and is considered promising due to its capability to reduce Joule heating and enable the reconfigurability of magnonic

devices [1]. A core element, essential to the construction of magnonic devices and circuits, is the waveguide.

In this study, we focused on developing a multimodal waveguide that enables the propagation of spin wave modes. Bragg
mirrors, operating in frequency gaps, are widely used in optical waveguides [2]. Here, we propose the magnonic equivalent of
this type of waveguide. We utilized a CoFeB layer as a conductor for spin waves. The surface anisotropy was applied periodically
on the top and bottom faces of the layer, creating a pair of Bragg mirrors that confine the spin waves in a channel (waveguide)
between them. The width of the frequency gaps relies strictly on the strength of the surface anisotropy and the film thickness.
However, using too thin layer to create such a device is not possible, since the value of the group velocity decreases as the layer
becomes thinner. The interplay of these parameters allows for the design of a waveguide that supports strongly confined modes
that propagate with high group velocity. The proposed design is simple (requiring only the periodization of non-magnetic

materials) and resolves the issue of unwanted edge modes induced by demagnetizing effects.
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Fig.1: (a) On the top and bottom face of the CoFeB layer (of the thickness t = 6 nm), we applied the surface anisotropy
(Ks=1.05 mJ/m?) in the periodically repeated (a = 100 nm) areas (red stripes of width 50 nm). These periodic
patterns form the pair of Bragg mirrors which confine the spin wave modes (magenta profile) in the waveguide.
(b) The group velocity (vg) of the spin wave modes propagating along the waveguide, is shown as a function
of the wave vector (k,). The 4** mode is plotted for k,>28 mm™!, since for smaller values of k,, the mode is not

confined by Bragg mirrors.
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