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• We study the stabilization of skyrmion lattice in rare earth magnets with
Ruderman-Kittel-Kasuya-Yosida (RKKY) interaction.

• The RKKY naturally stabilizes a magnetic spiral due to the competing nature of the
RKKY interaction.

• Under appropriate conditions, such as easy axis anisotropy and magnetic field,
multiple-Q states can be stabilized.

• The multiple-Q states affect and motion of conduction electrons and give rise to a
huge Hall conductivity.

• In the presence of a compass interaction originated from the spin-orbit coupling,
many more interesting spin textures, such as meron crystals can be stabilized even
at zero magnetic field.

• Our results demonstrate that centrosymmetric magnets can host several
interesting classes of topological spin textures.
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Meron crystals in centrosymmetric tetragonal magnets

Topological spin texture in centrosymmetric magnets

Skyrmion lattice stabilized by RKKY interaction
2D Kondo lattice model for classical magnetic moments on a triangular lattice

Phase diagram

Topological band and Hall conductance induced by the skyrmion lattice

Spin Hamiltonian after integrating out conduction electrons

The corresponding spin textures. The insets show the in-plane (S⊥) and out-of-plane (Szz) static
structure factors in the first Brillion zone.
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Spin textures (inset is the spin scalar chirality). (a) meron crystals with a net skyrmion charge ±1
(b) meron crystals with a net skyrmion charge ±2. (c) vortex crystal (d) vertical spiral.


