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Ba8CoNb6O24: A spin-1/2 triangular lattice Heisenberg antiferromagnet 
in the two-dimensional limit 
Zhou, H.D., Rawl, R. (Univ. Tennessee, Physics); Lee, M., Choi, E.S. (NHMFL)
Introduction 

Recently we successfully discovered and synthesized a new triangular lattice antiferromagnet Ba8CoNb6O24 with effective spin-1/2 (Co2+ ions). In this newly discovered system, the triangular layer of magnetic Co2+ ions are separated by six non-magnetic Nb5+ layers and one oxygen vacancy layer (Fig. 1(a)). This unique structure makes the system approaching a two dimensional limit with extremely small interlayer interaction. Therefore Ba8CoNb6O24 is an ideal system to study the two dimensional magnetic interaction on a triangular lattice.
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Low temperature AC susceptibility was measured in SCM1/DC Field Facility in Tallahassee. 
Results and Discussion


As shown in Fig. 1(b), the ac susceptibility shows no sign of long range magnetic ordering down to 20 mK but with a broad peak around 0.8 K. We used the high temperature series expansions to fit the data with a XXZ Hamiltonian. The best fitting yields a nearest neighbor intra-layer exchange interaction J = 0.144 meV without obvious spin anisotropy [1]. Our further specific heat (Fig. 1(c)) and neutron scattering experiments confirmed that the system does not order down to 50 mK. In other words, Ba8CoNb6O24 is very close to be a realization of the paradigmatic spin-1/2 triangular Heisenberg model, which is not expected to exhibit symmetry breaking at finite temperatures according to the Mermin and Wagner theorem.
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Figure 1 (a) Crystalline structure of Ba8CoNb6O24; Temperature dependence of (b) ac susceptibility and (c) specific heat. The open square is the experimental data and the lines are high temperature series expansions with XXZ exchange anisotropy. Here (  = 1.1 represents easy axis anisotropy, (  = 1.0 represents no anisotropy, and (  = 0.9 represents easy plane anisotropy. Insert of (c): Comparison to specific heat of Ba3CoNb2O9.











(b)





(c)








[image: image3.png]