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Low Temperature Magneto-Thermal Conductivity in UO2
Jaime, M.; Lakis, I.; (National High Magnetic Field Laboratory LANL); Salamon, M.B. (UT, Dallas) and Gofryk, K. (Idaho National Laboratory)
Introduction 

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 Jahn-Teller interactions 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. 
Experimental  

The thermal conductivity of an oriented single crystal sample of UO2 was measured using a standard steady- state method in which a heater is attached to one end of the sample while the other end is in good thermal contact with a sapphire block furbished with a calibrated Cernox® thermometer. The temperature gradient across the sample is measured with a type-E thermocouple in differential mode. The voltage across the thermocouple, across the heater, and the resistance of the thermometer were recorded as a function of time as the heater was toggled between zero and finite current. The experiment was run in vacuum, in a 3He fridge equipped with a 18/20T superconducting magnet.   
Results and Discussion


The low temperature thermal conductivity vs temperature (T) shown in Fig 1 displays a minimum at T = TN, and peaks in the AFM state in the proximity of T = 12K. Our results agree with data by Gofryk et al. [1]. This peak is likely caused by magnon conduction that is quenched as the temperature increases close to TN. Application of an external magnetic field H = 15T causes a 20% reduction in , and this change is completely reversed to the zero field value upon removal of the magnetic field (see Fig. 2).
Conclusions

We found a significant dependence of the thermal conductivity on the applied magnetic field. Other crystallographic directions are being explored to check the AF magnetic state possible anisotropy.
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Fig. 1 (T,H) measured in zero field, and 0H = 15T // <111> crystallographic direction. H=0 measurements were repeated after applying magnetic field at low temperatures. 





Fig.2 (T,H) measured to 0H = 15T // <111> at T = 12K. No detectable hysteresis was found. 









