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Determining Single-ion and Spatial Exchange Anisotropies by Pulsed-field Magnetometry
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Introduction
	The magnetic ground-state of the Q1D S = 1 antiferromagnetic (AFM) chain is sensitive to the single-ion anisotropy (D) and the relative strength of intra- (J) and interchain (J’) exchange interactions. The ratios D/J and J’/J dictate the material’s placement on the phase diagram for which three competing phases are known to theoretically exist: Haldane, XY and quantum paramagnetic [1]. We identified [Ni(HF2)(pyz)2]SbF6 (pyz = pyrazine) as a candidate in which to explore proximity to these phases. Stark variation in Ni-FHF-Ni (J) and Ni-pyz-Ni (J’) superexchange pathways affords J > J’ and quasi-1D AFM behavior. From high-field magnetization (M) data and Monte Carlo simulations we obtained the ground state Hamiltonian (eq. 1) for a powdered sample [2]. 



Experimental
	Magnetization measurements were conducted at the Pulsed-Field Facility of the NHMFL-Los Alamos using a 65 T short-pulse magnet. A powder sample with a mass of ~1 mg was loaded in an ampoule and mounted inside the coil-set of a home-made magnetometer. Data were collected at several temperatures between 0.56 and 15 K. 

Results and Discussion
	The magnetization was simulated by a Monte-Carlo energy minimization routine on an 8-spin cluster for 21 orientations of H applied to the magnetic hard-axis of the Ni(II) ions (Fig. 1a, colored lines). The critical field was found to be anisotropic such that a greater H was required to saturate the moments as the field orientation is moved away from the easy-plane. An overall good agreement between the measured M (pink line) and powder-averaged M (thick black line) was achieved for the parameters D = 13.3(3) K, J = 10.3(2) K, Jʹ = 1.43(1) K and g = 2.11. 

Conclusions
	From D/J = 1.3 and J’/J = 0.14, [Ni(HF2)(pyz)2]SbF6 was found to exhibit an XY-ordered AFM ground state. The parameter set has been independently verified by inelastic neutron scattering measurements. 
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[bookmark: _GoBack]Figure 1. (a) Experimental M(H) measured at T = 0.56 K and compared to the simulated M(H) obtained by a Monte-Carlo algorithm. (b) Phase diagram for the S = 1 AFM chain. 
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