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Tuning quantum criticality by doping in CeRhIn5
Shirer, K.R., Bachmann, M.D., Helm, T., Modic, K.A., Moll, P.J.W (Max Planck Institute for Chemical Physics of Solids, Dresden, Germany) Balicas, L., Chan, M., McDonald, R.D., Balakirev, F.F., Jaime, M. (NHMFL), Ramshaw, B.J. (NHMFL/Cornell University), Bauer, E.D. Ronning, F.F. (Los Alamos National Laboratory)
Introduction

Recently, experiments in the heavy fermion system CeRhIn5 revealed a broken in-plane symmetry in high magnetic fields [1]. We sought to address the role of the static magnetic order of the Ce-4f moments in establishing the high field state. CeRhIn5 orders antiferromagnetically at TN ≈ 3.8 K, and it has been postulated that a metamagnetic transition of SDW-type is at the origin of the field-induced transition. Mounting evidence, including our own, however, suggest that the high field state is not accompanied by metamagnetism but is, in fact, electronic in origin [1]. When doped with Sn, the antiferromagnetism in CeRhIn5 is suppressed [2]. We measured a 22% Sn-doped CeRhIn5-xSnx to investigate the nature of the relationship between the antiferromagnetism and the high field state.
Experimental


Single crystals of CeRhIn5-xSnx were microstructured such that simultaneous out-of-plane – [100] and [001] – resistivity measurements could be performed at high magnetic fields, as shown in Fig. 1. Microstructures are particularly suited for resistivity measurements in pulsed magnetic fields. The aspect ratio of the devices provides enhanced signal to noise in a material whose high conductivity would inhibit measurements on bulk crystals. We performed angular dependent magnetoresistance measurements in pulsed fields up to 65T at the high field lab in Los Alamos, NM. 

Results and Discussion

The magnetoresistance measurements are shown in Fig. 1. The experiment shows that excellent signal to noise is obtained for measurements on the microstructure. However, no apparent transition at high fields for the range of angles measured – H||c to H||b – was visible. This may be due to the doping being too extreme, and following experiments will focus on lower doping concentrations.
Conclusions
A lower doping series is necessary to explore the effect on Sn doping on CeRhIn5
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Fig.1 Left: An electron beam micrograph of a CeRhIn5-xSnx microstructure prepared with focused ion beam techniques. The Current is injected by the larger contacts at the bottom left of the device and can then be measured along the [100] and [001] directions indicated. Right: resistivity vs applied magnetic field for current along the [100] (red) and [001] (blue) crystalline directions. No transition is present for angles measured (“0 deg” corresponds to H||c).








