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High Field Phases Search in Quasi-2D Antiferromagnet RuFe(MoO4)2
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Introduction


RbFe(MO4)2 is an example of quasi-two-dimensional (quasi-2D) (S = 5/2) antiferromagnet (TN = 3.8 K, µ0Hsat ~ 18-19 T) with regular triangular lattice structure. This compound has a complex phase diagram and was well studied in the low- and intermediate-field ranges. The possibility of new high-field phases was reported in recent works [1,2]. We performed detailed 87Rb NMR investigations in magnetic fields up to 17.5 T.
Experimental


87Rb (I = 3/2, (/2 = 13.9318 MHz/T) NMR experiments were carried out in single crystal using a home-built pulsed NMR spectrometer in the temperature range 1.5 ≤ T ≤ 20 K. Measurements were taken on a superconducting Cryomagnetics 17.5 T magnet at NHMFL.
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Results and Discussion


Fig.1a,b and Fig.1c,d show field dependence of 87Rb NMR spectra and spin-lattice relaxation rates measured at constant temperatures for perpendicular and parallel orientations of magnetic field with respect to the c axis of the crystal, respectively. The colors of the spectra and the corresponding 1/T1 points coincide. For both orientations 1/T1 has a λ-like anomaly which corresponds to the phase transition into the saturated phase (red diamonds). For H || c we found an additional maximum (blue diamond). It corresponds to the phase transition predicted in [2]. For H ( c within approximately 1 T below saturation field the spectra remain single lines and then begin to split, Fig.1a. We believe that NMR spectra are sensitive to the longitudinal component of the order parameter, (||, which was defined in [3]. According to [4], as we go below the saturation field perpendicular to the field spin components can order first, while parallel to the field spin components are expected to order in a lower field. It means that for single line spectra just below saturation (|| = 0.
Conclusions

We plan to simulate the obtained spectra within the model of regular triangular structure to determine field and temperature dependence of (||. This dependence will be compared with the theory [3].
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