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Phase Diagram of URu2-xFexSi2 in High Magnetic Fields 
Ran, S.; Jeon, I.; Kanchanavatee, N.; Huang, K.; Maple, M.B. (UCSD, Physics); Gallagher, A.; Chen, K.; Graf, D.; Baumbach, R.E. (FSU, Physics) and Singleton, J. (LANL, NHMFL)

Introduction 

In this study, we performed transport measurements in high magnetic fields on URu2-xFexSi2 single crystals for various values of x in both the HO and LMAFM regions of the phase diagram. We established the temperature T vs x and H phase diagrams of URu2-xFexSi2 under high magnetic field, which provide valuable insight into the relation between the HO phase and competing order parameters.
Experimental 


We measured the electrical resistance of the URu2-xFexSi2 samples for H < 45 T using the 45 T hybrid magnet the NHMFL in Tallahassee.
Results and Discussion

We established the T-H phase diagrams for all the Fe concentrations of interest (Fig. 1-3). For x < 0.12, we observed a systematic evolution of the critical field of the HO phase. A novel phase, which has recently been identified as a spin density wave [1], was induced after the HO phase is suppressed. For x = 0.15 and 0.2, our results show the reentrance of the HO phase after the LMAFM phase is suppressed by the magnetic field. However, the spin density wave that is induced after the suppression of the HO phase does not appear in these samples. We might have observed another phase at relatively low magnetic fields. Further experiments are needed to explore this region. 
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Fig. 1. Electrical resistivity R vs. magnetic field H at different temperatures for URu2-xFexSi2 single crystals.

Fig. 2. Temperature T vs. magnetic field H phase diagrams for URu2-xFexSi2 single crystals.

Fig. 3. 3D phase T(x,H) diagram for URu2-xFexSi2 single crystals.

Conclusions
We performed electrical transport measurements in high magnetic field on URu2-xFexSi2 single crystals and established phase diagrams for the Fe substitution range of interest, which provide valuable insight into the relation between the HO phase and competing order parameters.
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