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Abstract

As two novel spin correlations in the strongly correlated electronic systems, magnetic skyrmions and spin
liquids have received enormous attentions for their own merits. The former sees the introduction of topology
into real-space magnetic orders and gives birth to a variety of topological spintronic devices [1,2], while the
latter overcomes conventional magnetic orders through quantum fluctuations and/or geometrical frustrations
[3.4], and has been the pursuit of generations of physicists. In this presentation, we will see how these two
seemingly unrelated correlated states come together in a spiral spin-liquid, where the spins are fluctuating
collectively as spirals [5]. Using the scattering techniques, we confirm the existence of a spiral spin-liquid
state in the diamond-lattice compound MnSc,S4 [6]. At lower temperatures where MnSc,S4 enters a
long-range ordered spiral state, the application of a magnetic field is found to re-mix the spiral orders,
leading to the emergence of a fractional antiferromagnetic skyrmion lattice [7]. Very recently, we reveal that
a spiral spin-liquid state can also be stabilized in the van der Waals material FeCls [8], which represents a
crucial step in the quest for quantum spin liquids and topological spin textures on the honeycomb lattice.
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