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Specific Heat and Magnetization of Ba3Co2O6(CO3)0.7
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Introduction

Ba3Co2O6(CO3)0.7, a compound related to perovskites, is a new candidate for a quantum spin liquid [1]. 135Ba NMR in this material exhibits no change in linewidth down to 0.48 K, with a temperature-independent tau2, indicating that the Co spins are magnetically disordered. The specific heat shows no sign of ordering down to 2 K and contains a term linear in temperature, suggestive of a gapless spin-liquid ground state.

Experimental


Single crystals of Ba3Co2O6(CO3)0.7 were grown by a flux method [1,2]. Using relaxation calorimetry, vibrating-sample magnetometry (VSM), and force magnetometry, we have measured the specific heat and magnetization of this compound at the NHMFL DC-Field Facility. 

Results and Discussion


Figure 1 shows the specific heat divided by temperature as a function of temperature between 0.17 K and 2.3 K. For measurements in magnetic fields, the field was applied along the crystallographic c axis. The data exhibit unambiguous linear behavior at low temperatures, as well as 1/T2 behavior attributable to a nuclear Schottky contribution. The linear term depends only weakly on the magnetic field, at least up to 9 T.

Magnetization results are shown in Fig. 2. The data up to 35 T were taken at 1 K by using a VSM; those up to 18 T were taken at 18 mK with force magnetometry. The magnetization is highly anisotropic, as has been reported [1], and does not saturate even at 35 T. With the c axis parallel to the magnetic field, the magnetization is a non-linear function of magnetic field. At present, the mechanism behind the strong nonlinearity of the magnetization curve is not understood.

For systems exhibiting T-linear behavior in specific heat, be they conduction electrons or gapless spin liquid, the Wilson ratio, RW, is a useful parameter that assists in identifying the ground state and the nature of low-lying gapless excitations. We find RW = 36.9±0.7 at zero field and 29.7±0.8 at 9 T. These are unusually large values. We plan to extend our measurements to higher magnetic fields.
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Fig.1 Specific heat of Ba3Co2O6(CO3)0.7.
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Fig.2 Magnetization of Ba3Co2O6(CO3)0.7 at 1 K and 18 mK.









