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Phase Diagram of the Quasi-Two-Dimensional Antiferromagnet USb2 
Via Fiber Bragg Dilatometry in Pulsed Magnetic Fields
Stillwell, R.L.; Jeffries, J.R. (Lawrence Livermore National Laboratory); Jaime, M. (NHMFL-PFF); Butch, N.P. (National Institute of Standards and Technology and U. Maryland); Liu, I.-L. (National Institute of Standards and Technology and U. Maryland)
Introduction 

The uranium dipnictides, UX2 (X= P, As, Sb, Bi), show unusual transport and magnetization properties due to their highly anisotropic, quasi-two-dimensional nature
 ADDIN EN.CITE 
[1, 2]
. These materials consist of antiferromagnetically ordered uranium layers aligned along the c-axis in either an up-down or up-down-down-up configuration [3].  It has also been shown that the 5f-electrons from the uranium ions are hybridized with the conduction electrons[4].
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Experimental 

USb2 single crystals were grown via a self-flux technique with excess Sb, using a U:Sb ratio of 1:6. Magnetostriction and thermal expansion measurements were performed via an optical fiber Bragg grating (FBG) dilatometer 
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 in pulsed magnetic fields up to 65 T at the National High Magnetic Field Pulsed Field Facility at Los Alamos National Laboratory.
Results and Discussion

Our results revealed the antiferromagnetic to paramagnetic phase transition in USb2 via a fiber Bragg grating dilatometer (Fig. 1) in which we were able to follow the transition from T=203-80K using pulsed magnetic fields up to 65T.  The observed transition sharpens significantly below T= 150K, with the strain as a function of magnetic field going from H2-like for fields below the transition to independent of H above the transition. 
Conclusions
We believe that this behavior suggests a possible AFM to spin-flop transition for T< 150 K, similar to the classical antiferromagnet MnF2 [7]. Future experiments need to be performed using high-magnetic field magnetization techniques to study the magnetic structure above the field-induced suppression of the AFM phase.
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Fig. 1 Strain versus applied magnetic field of USb2 at various temperatures below the AFM transition. The AFM transition is marked with a dashed line for clarity and the traces are vertically offset for ease of viewing the transition. The sharpening of the transition as the temperature is lowered suggests a possible crossover from AFM-PM for T>140K, to AFM-spin-flop transition for T<140K.









