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Two-dimensional triangular lattice has been the source of rich physics with its generic 
frustration effects. We have investigated the magnetism of the two-dimensional triangular 
lattice in multiferroic hexagonal RMnO3. The hexagonal RMnO3 belongs to the class of 
multiferroic materials with both ferroelectric and antiferromagnetic transitions in a single 
compound. We have demonstrated that a strong spin-lattice coupling lies at the heart of the 
magnetoelectric coupling in these compounds [1]. 

In this talk, we will present our latest inelastic neutron scattering data, where we further 
extend our previous work by measuring the spin dynamics [2]. By accurately measuring a 
wide Q-E space of the spin dynamics, we could confirm that there is indeed a large splitting in 
the nearest Mn-Mn exchange interactions, supporting our previous high-resolution neutron 
diffraction studies [1]. By examining the experimental results in detail and comparing it with 
the theoretical predictions based on linear spin wave theory, we could demonstrate that the 
spin dynamics of the two-dimensional triangular magnetism of RMnO3 exhibits significant 
deviations from the theoretical calculations, namely a roton-like minimum, a flat mode and a 
magnon decay. All these three key features are consistent with the theoretical studies of 
non-linear spin wave making our studies a rare example of such. We have since measured 
several other RMnO3 materials to find very similar features. 
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