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I will dsicuss different mechanisms for the stabilitzation of multiple-Q modulated
structures, such as skyrmion and vortex crystals, in frustrated magnets. We will see that the
triangular lattice (and any other Cg invariant lattice) provides a simple realization of a
high-symmetry system with six equivalent orientations for the helical ordering. This
symmetry allows for anharmonic interactions between triple-Q modulations and the uniform
magnetization induced by external field because Q; + @, + @3 = 0 [1]. Indeed, classical
Monte Carlo simulations of a frustrated J;—J5; classical Heisenberg model on a triangular
lattice revealed a skyrmion crystal at finite temperature and magnetic field [2]. The origin of
this phase is very different from the skyrmion crystals that emerge in chiral magnets out of
the competition between Dzyaloshinskii-Moriya (DM) and ferromagnetic exchange
interactions [3-5]. Moreover, because the chiral and U(1) symmetries are spontaneously
broken in non-chiral magnets, their metastable single skyrmions have different properties
[6-8].

In this presentation I will dicuss the role of symmetric exchange anisotropy and charge
fluctuations on the stabilization of magnetic skyrmion and vortex crystals. We will see that
both mechanisms provide efficient ways of stabilizing multiple-Q orderings. We will also see
that non-magnetic impurities can induce magnetic vortices (merons) above the saturation field
of frustrated Mott insulators [9] and stabilize skyrmion and vortex crystals below the
saturation field [10,11].
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