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Low-Temperature Magnetization of YbMgGaO4
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Introduction
YbMgGaO4 is a triangular-lattice antiferromagnet of effective spin 1/2 [1−7]. This new geometrically frustrated magnet has been attracting much attention, because of the perfect C3 symmetry of its crystal structure and the possibility of the significant orbital contribution of the Yb2+ ion leading to potentially new physics that has not previously been explored in a triangular-lattice antiferromagnet.

μSR in zero magnetic field indicates the absence of magnetic order or spin freezing down to 48 mK [3]. Specific heat, C, also shows no sign of magnetic ordering down to 60 mK [1,6], exhibiting instead a power-law behavior [image: image2.png]CxTY



, with 𝛾 = 0.70−0.74 at zero field [1,4,6]. This value is similar to 𝛾 = 2/3 predicted for a spin-1/2 triangular-lattice spin liquid comprising spinons that form a Fermi surface and are couple to a U(1) gauge field [8]. Inelastic neutron scattering reveals a continuum of excitations, suggestive of a spin-liquid ground state [5,6]. In magnetic fields, the exponent 𝛾 of the specific heat is considerably larger than at zero field, with a field dependence suggestive of the presence of a yet unobserved magnetization plateau [1].
Experimental 

To investigate whether such a plateau exists, we have measured the magnetization of YbMgGaO4 in magnetic fields up to 16 T at the NHMFL DC-Field Facility by using a Faraday force magnetometer [8].
Results and Discussion


Figure 1 shows the magnetization at 0.10 K as a function of magnetic field, applied parallel to the crystallographic c axis. The data exhibit no anomaly, ruling out the presence of a magnetization plateau. The curve is strongly rounded near the saturation field despite the low temperature of the measurement, indicating that randomness due to site mixing of Mg and Ga [1,2,7] plays an important role in the physics of YbMgGaO4 and suggesting that the absence of magnetic ordering in this material owes, at least partly, to this randomness.
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Fig.1 Magnetization of YbMgGaO4 at 0.10 K for magnetic field parallel to the crystallographic c axis. The data at 1.7 K and 2 K are from Refs. [6] and [5].








