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AC Magnetic Susceptibility of Ba3Co2O6(CO3)0.7
Xia, J.X. (NHMFL High-B/T); Dun, Z.L.; Zhou, H.D. (U. Tennessee, Physics); Padgett, A.S. and Takano, Y. (UF, Physics) 
Introduction
Ba3Co2O6(CO3)0.7 has an unusual lattice structure in which chains of CoO6 octahedra form a honeycomb lattice [1], as shown in Fig. 1. Recent specific-heat and 135Ba NMR measurements on Ba3Co2O6(CO3)0.7 suggest that this material may be a quantum spin liquid [2]. However, these measurements were made only at temperatures above 2 K and 0.48 K, respectively. Experiments at substantially lower temperatures are needed in order to find out whether the material eventually orders magnetically.

Experimental


Single crystals of Ba3Co2O6(CO3)0.7 were grown by a flux method [2,3] at the University of Tennessee. Four crystals, with a total mass of 27.0 mg, were placed inside an ac susceptometer cell filled with liquid 3He to ensure good thermal contact to the dilution refrigerator. The measurements were performed at the NHMFL High-B/T Facility at temperatures between 2 K and 41 mK. The excitation field, at 201.1 Hz was applied along the crystallographic c axis of the crystals.
Results and Discussion


Figure 2 shows the real part of the magnetic susceptibility. It turned out that the susceptometer background was as large as 99.7% of the total signal, as shown, preventing us from drawing any conclusion about whether Ba3Co2O6(CO3)0.7 orders magnetically at a temperature below 0.48 K. To reduce the background, the the design of the susceptometer is being improved to eliminate capacitive coupling between the primary and secondary coils. 
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Fig. 2 Real part of the ac magnetic susceptibility of Ba3Co2O6(CO3)0.7.





Fig.1 Crystal structure of Ba3Co2O6(CO3)0.7. Chains of CoO6 octahedra (blue) form a honeycomb lattice. Large blue spheres are Co, small red spheres O, and small brown spheres C. Green spheres are Ba.









