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Frustration of magnetic interactions in quantum spin magnets on the basis of transition metal (TM) oxides can yield unconventional magnetic ground states such as a spin-liquid state or complex spin-spiral structures. A large ground state degeneracy arising due to frustrated geometry of the spin lattice or competing magnetic exchange is accidental and can be lifted by small perturbations such as magnetic anisotropy, impurities or structural disorder. Here, a stabilization of a specific ordered state can be driven by a paradoxical mechanism refereed as “order-by-disorder”. Such interesting phenomena are realized, for example, in spinels AB2X4 where the tetrahedral A site is occupied by a magnetic TM ion and the octahedral B site is nonmagnetic.
In this talk, our recent experimental investigation of the A-site spinel material CoAl2O4 will be presented.  The magnetic properties of single crystals of CoAl2O4 have been addressed by thermodynamic methods (specific heat and magnetization) and by a number of local probe techniques, such as high-field sub-THz ESR, NMR and muon spin relaxation spectroscopies. We find that frustration gives rise to an extended spin fluctuation regime before a static spin order sets in at TN ≈ 10 K. Furthermore, at low temperatures there are clear experimental indications in favor of the scenario of a competition between a collinear type antiferromagnetic order and noncollinear spin spiral state. In line with recent theories of the “order-by-disorder” mechanism we discuss possible implication of structural disorder present in the studied single crystals on the spin ground state of CoAl2O4.
