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Characterization of Low-Dimensional Spin-One Antiferromagnets
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Introduction
	Much work has been done on low-dimensional Ni2+ S = 1 antiferromagnetic (AFM) coordination polymers, but issues still remain in extracting the anisotropy parameters D and E of two dimensional (2D) compounds that also contain magnetic interactions (J) particularly for materials which are unavailable in single-crystal form [1,2]. To this end, the molecular complex [Ni(H2O)2(3,5-lut)4](BF4)2 has been designed to contain negligible J enabling a straightforward determination of D and E. This can then be used to supplement the characterization of the structurally similar [Ni(H2O)2(pyz)2](BF4)2 that contains significant magnetic interactions.
[image: C:\Users\WillBlackmore\Documents\WarwickPhD\Data\MYDATA\[Ni(H2O)2(3_5-lut)4](BF4)2\ESR\June16\FrequencyDependancy.PNG]
Experimental 
	High-field, high-frequency ESR spectra at temperatures ranging from 3 to 80 K were recorded at the EMR facility using a 15/17 T superconducting magnet..  

Results and Discussion
	Transitions seen in continuous wave powdered ESR measurements (black dots) made on the molecular [Ni(H2O)2(3,5-lut)4](BF4)2 are shown in Fig.1 along with a fit based on the Hamiltonian:  
				[1]
[image: C:\Users\WillBlackmore\Documents\WarwickPhD\Writing\TallahasseeJune16\Q2D_ESR.png]The zero-field splitting (ZFS) parameters extracted were D = +5.13(6) K and E = +0.86(2) K, with a powder averaged g = 2.33. Powder ESR measurements of the 2D antiferromagnet [Ni(H2O)2(pyz)2](BF4)2 at T ≈ 3 K show both ZFS and antiferromagnetic resonances (AFMR). The AFMRs are not present at 30 K, and as such the ZFS parameters can be obtained by fitting the high-T resonances (Fig.2a). For [Ni(H2O)2(pyz)2](BF4)2, D = +6.5(1) K and E = 2.0(1) K with a powder averaged g = 2.03. The AFMRs in the low-temperature data corresponds to three possible AFM modes (Fig.2b). This is consistent with the ordering temperature TN = 3.0(2) K found from heat capacity measurements.Fig.1 Graph showing the position of transitions from EPR measurements of [Ni(H2O)2(3,5-lut)4](BF4)2. The coloured lines shows the fitted frequency dependency of the x (green lines), y (blue lines) and z (red lines) transitions.


Conclusions 
	The molecular [Ni(H2O)2(3,5-lut)4](BF4)2 exhibits easy-plane (D > 0) single-ion anisotropy with D = +5.13(6) K and E = +0.86(2) K, whilst the 2D [Ni(H2O)2(pyz)2](BF4)2 is easy-plane with D = +6.5(1) K and E = +2.0(1) K. There are also three AFM modes, indicating ordering of the Ni2+ moments at 3 K.  Fig.2 (a) ESR transitions due to single-ion anisotropy in [Ni(H2O)2(pyz)2](BF4)2. The coloured lines show the fitted frequency dependency of transitions. (b) AFMRs at 3 K in [Ni(H2O)2(pyz)2](BF4)2, the coloured lines show the 3 antiferromagnetic modes. 
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