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Magnetoelastic Coupling in CeRhIn5
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Introduction

CeRhIn5 crystallizes in the quasi-two-dimensional tetragonal structure and displays antiferromagnetic (AF) ordering at TN ( 3.8 K. The evolution of the ground states as a function of applied pressure, including a pressure-induced superconducting transition at 2.1 K, is prototypical of heavy-fermion superconductors and its high Tc is attributed to the quasi-2D crystal structure [1]. Quantum oscillations in the magnetization [1] and transport, observed for H//[100] and H//[001] at T < TN in magnetic fields to 50T, reveal additional details including an anisotropic Fermi surface and an apparent phase transition to a potentially novel state of matter at Hc ( 30T  involving a proposed Fermi surface reconstruction [2,3]. 
Experimental


Fiber Bragg grating (FBG) magnetostrain experiments [4] were carried on c-axis oriented single crystals of CeRhIn5, using 65T short pulse (65TSP) and 45T hybrid (45THB) magnets, in the temperature range 0.58 K to 40 K. The strain measurements in zero field yields the thermal expansion and its temperature dependence was confirmed to match published results thus indirectly confirming the orientation of the crystal.  
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Figure 1: Left (inset) Linear coefficient of thermal expansion ((c/c)/T = ( vs T for CeRhIn5 at H=0 showing AFM anomaly at TN = 3.86K. Left Magnetostriction c/c vs field in tesla, for pulsed (65TSP) fields applied 11 degrees off the c-axis. Arrow indicates an anomaly close to Hc = 28T. Right Magnetostriction c/c vs fields in tesla, for continuous fields (45THB) applied 15 degrees off the c-axis, at different temperatures showing reproducibility, and evolution with T.
Results and Discussion

We measured the low temperature thermal expansion and magnetostriction of CeRhIn5 to magnetic fields exceeding 40T for the first time. The zero field coefficient of thermal expansion agrees well with published data. The magnetostriction, after subtraction of a smooth quadratic in field background, shows a clear anomaly near 28T, closely matching results from quantum oscillations and electrical transport indicating a bulk phenomenon.     
Conclusions

The magnetoelastic correlations in CeRhIn5 are important and will be pursued further to improve our understanding of the nature of novel field-induced states of matter.  
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