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Magnetoelastic Correlations in the URu2-xFexSi2 System: Magnetostriction Measurements in Pulsed Magnetic Fields.
Breindel, A.J., Pouse, N., and Maple, M.B. (UC San Diego, Physics), Jaime, M. (NHMFL, LANL)
Introduction

Compounds which contain partially filled d- or f-electron shells can exhibit strong electronic correlations from the hybridization of the localized d- or f-electron and conduction electron states. This hybridization often leads to the emergence of new electronic ground states such has complex magnetic order, quadrupolar order, non-Fermi liquid behavior and unconventional superconductivity [1]. One example of such exotic ordering behavior is the “hidden-order” phase of URu2Si2, the order parameter of which has been a mystery for decades.  When iron is substituted into the ruthenium site, URu2Si2 has been demonstrated behave in a way that is a strong analogue for applied pressure on the system, allowing the system to be probed as though it were under pressure in experiments where it would be difficult to do so [2]. Magnetostriction using Fiber Bragg Grating (FBG) dilatometry is one such experiment, which is able to probe the phase transitions of the material in new and interesting ways, and may help to provide some insight into the hidden order phase [3].
Experimental


Our experiment was conducted in a 65 Tesla pulsed magnet at NHMFL, using a FBG dilatometry probe made for use in these magnets. This probe allowed us to measure the magnetostriction of the sample at various temperatures. 
Results and Discussion


This was a repeat attempt at an experiment which had previously largely failed, believed to be because of the large cross-sectional area of the samples causing a stronger than anticipated interaction with the magnetic field. Pleasingly, this attempt, which used smaller samples, was significantly more successful, with Figures 1 and 2 showing example data. Each figure shows the magnetostriction data at various temperatures, and clear signs of phase transitions are present. These phase transitions can be tracked to inform us about the overall phase diagram for this system and relative strength of magnetoelastic couplings.
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Fig.2 Magnetostriction data at various temperatures. For URu�2-xFexSi2 x = 0.2. Data is offset for clarity





Fig.1 Magnetostriction data at various temperatures. For URu�2-xFexSi2 x = 0.1. Data is offset for clarity








