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Magneto-Transport Properties of Sm2Ir2O7 Thin-Films at Low Temperatures
Kim, W.; Noh, T.W. (Seoul Nat’l Univ., IBS); Choi, E.S. (NHFML); Gruenewald, J.H.; Seo, S.S.A. (Univ. of Kentucky, Physics & Astronomy)

Introduction

Recently, pyrochlore iridate systems have received a great deal of attention due to non-trivial topological properties emerging from their frustrated crystal/magnetic structures and coexisting strong spin-orbit interactions and electron-correlations.  Spins in the pyrochlore lattice usually have geometric frustration. However, many 5d pyrochlore oxides show all-in-all-out (AIAO) magnetic ordering, presumably due to large spin-orbit interaction. More interestingly, metal-insulator transitions (MIT) occur concurrently at AIAO ordering temperatures (TN).  Pyrochlore iridates R2Ir2O7 (with R = rare earth elements) also have been predicted to exhibit a variety of exotic physical phenomena, such as the Weyl semimetallic state.[1]  In the compound Nd2Ir2O7, conductive magnetic domain walls are observed, which point to the possibility that topological phases can be realized in the pyrochlore iridates.[2]  However, few systematic studies have been done about how magnetic ordering and ionic sizes of A-site elements affect their electronic structures and transport properties.
Experimental


Epitaxial thin-films of Sm2Ir2O7 were synthesized by pulsed laser deposition followed by high-temperature thermal annealing process on single-crystal Y-stabilized ZrO2 (111) substrates.  Using these epitaxial films, we measured magnetoresistance (MR) up to 30 T at low temperatures.
Results and Discussion

[image: image2.emf]
We found that enhanced effective electron-correlations result in insulating magnetic domain walls (DW) in Sm2Ir2O7 epitaxial thin-films, presumably due to their Mott insulating ground states.  We observed a couple of intriguing phenomena: First, Sm2Ir2O7 epitaxial films show negative (positive) MR behavior below (above) around 30 K, as shown in Fig. 1. The crossover temperatures are close to the AIAO ordering temperatures of the rare earth ions.  Hence, we speculate that the negative MR behavior comes from f-d exchange interactions between Sm and Ir ions.  Second, we observed unconventional DW conductance in the Sm2Ir2O7 epitaxial films (data not shown).  It has been reported that the topological phases with AIAO-type should have metallic DW conductance.  However, we observed a metallic to insulating DW transitions in Sm2Ir2O7 films as a function of temperatures under magnetic fields.
Conclusions

MIT in Sm2Ir2O7 thin film was investigated by magneto-transport measurements.  Most importantly, the transition of metallic to insulating DW was observed, which is consistent with recent theoretical predictions.
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Fig.1 field dependence of longitudinal resistivity ρxx with B // [111] at (a) 1.8 K, (b) 20 K, (c) 40 K, (d) 60 K and (d) 80 K after zero field cooling (black), +30 T cooling (blue) and -30 T cooling (red).









