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Magnetic Properties of Ni2Mo3O8 Single Crystals
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Introduction 

The quasi hexagonal magnetic family M2Mo3O8, where M is the 3d transition metal belongs to a polar space group, as well as exhibiting different magnetic orders. Thus it has potential for magnetoelectric coupling. The antiferromagnetic Fe2Mo3O8 was indeed found to exhibit extremely strong magnetoelectric coupling [1]. Previous preliminary measurements reveal that no magnetic ordering was found in the single crystal of Ni2Mo3O8 down to 2 K [2]. However, our measurements on Ni2Mo3O8 show different results.
Experimental


The magnetic properties in a single crystals of the hexagonal Ni2Mo3O8 has been determined under the influence of a wide range of temperatures and magnetic field variations in both DC and pulsed magnets.
Results and Discussion


The important observation of our magnetization M vs temperature T data is that magnetic ordering occurs near 5 K, with a strong magnetic anisotropy such that in a 1 kOe measurement field the critical temperature is 4.9 K with the field parallel to the c-axis and 5.1 K with the field perpendicular to the c-axis. Furthermore, we mapped out the (H, T) phase diagram from the derivatives of M(H) at different temperatures, as shown in Fig.1(a-b). We can identify two regions below the magnetic ordering temperatures. In Fig.1(c), the magnetic moments are not saturated even up to 60 T in both orientations. At 60 T, the magnetic moments of Ni2Mo3O8 are 2.5 μB​ and 6.8 μB​ with the field along and perpendicular to the c-axis, respectively. 
Conclusions

In conclusion, the system shows magnetic anisotropy. Our M(T) data shows that the system is magnetic ordered below 5 K which is different from previous measurements. We construct phase diagrams from M(H) data, which shows two regions below the magnetic ordering temperature. In both orientations, the magnetic moments are not saturated up to 60 T. Further work includes measuring the electric properties and collaborating with Dr. Sergey Artyukhin on the theoretical calculation of the magnetic structure.
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Fig.1 Phase diagram constructed from the peak of the derivatives of M(H) measured for increasing fields. (a) the field parallel to the c-axis, (b) the field perpendicular to the c-axis. The magnetic moment is not saturated even up to 60 T. (c) Pulsed-field M(H) curves up to 60 T and M(H) measured in a 14 T PPMS vibrating sample magnetometer for calibration.
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