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Abstract:

The chiral spin ordering and the quantum fluctuations in a frustrated spin-1/2 chain is studied as the simplest model for one-dimensional multiferroic cuprates like LiCuVO_4, LiCu_2O_2, and NaCu_2O_2, showing the spiral magnetic order and the associated ferroelectric order. Our bosonization study combined with the exact diagonalization reveals that when the nearest-neighbor exchange coupling is much weaker than the antiferromagnetic second-neighbor one, weak easy-plane anisotropy drives the system into a chiral and thus multiferroic phase with gapless incommensurate spin excitations. It possesses a tiny chiral ordering amplitude, reflecting a proximity to the SU(2) symmetry. The biquadratic Dzyaloshinskii-Moriya interaction mediated by transverse optical phonons is found to further stabilize the chiral order. We also reveal that the chiral excitations involve (i) a pair of gapless chiral solitons and (ii) a spinon particle-hole continuum having a small gap of the order of the chiral ordering amplitude. These excitations may be verified by careful experiments of the low-frequency dielectric response. 

Refs: S. Furukawa, M. Sato, Y. Saiga, S. Onoda, ArXive:0802.3256. 
Host: Satoshi Okamoto
