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High-field Magnetostriction of UO2+x single crystals (x = 0.033, 0.04, and 0.11)

Gofryk, K. (Idaho National Laboratory); Weickert, F.  (NHMFL-FSU and Jaime, M. (NHMFL-LANL)


Introduction 
[bookmark: _GoBack][image: ]	Uranium dioxide is known to be a Mott insulator and to develop a first order antiferromagnetic ordering of uranium magnetic moments below 30 K. Strong spin-lattice interactions based on oxygen Jahn-Teller modes have been proposed to account for these behaviors [1-3]. Despite huge theoretical and experimental efforts the nature of the strong spin-lattice coupling and how the coupling affects the thermal properties of UO2 are still unclear. Recently, a piezomagnetic effect has been discovered in UO2 [4]. 

Experimental 
	The axial magnetostriction a(H) has been measured along [111] on oriented high quality single crystals of UO2+x (x = 0.033, 0.04, and 0.11) using optical fiber Bragg grating (FBG) dilatometry. The measurements have been performed in pulsed magnetic fields up to 65 T (NHMFL LANL).Figure 1 The magnetic field dependence of the axial magnetostriction a = L/L  measured in a UO2.04 single crystal along [111] crystallographic direction and at different temperatures.


Results and Discussion
	Figure 1 shows the field dependence of the magnetostriction a of UO2.04 crystal measured along [111] direction at different temperatures. As seen, the magnetostriction is negative in the paramagnetic state (T  35 K) and its overall behavior with H-2 dependence is similar to behavior observed before in UO2 [4]. In the magnetic state the a(H) curves are much more complex. The overall behavior of a(H) in UO2+x might suggest the presence of much higher switching fields than observed in UO2 [4]. 
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