[image: image1.jpg]<



[image: image1.jpg]

Magnetic Properties of Ln2CoIrO6
Ding, X.; Singleton, J.; Chikara, S. (NHMFL-PFF); Kim, J.; Cheong. S.-W. (Rutgers U., Physics) and Zapf, V. (NHMFL-PFF)

Introduction

The A2BB′O6 double perovskites have in recent decades gained an increasing amount of interest due to a wide range of magnetic and multiferroic properties that can be controlled by judicious choice of cation sizes and magnetic or nonmagnetic ions on the A, B, and/or B′ sites [1]. Iridium-based double perovskites and iridates in general are a new focus area due to the potential for strong and usual spin-orbit-lattice coupling properties due to the competing energy scales between spin-orbit-coupling, Coulomb repulsion and crystal-electric-field energies. In this report, we focus on the magnetic properties of A-site magnetic iridates, which are unusual in that they have three magnetic elements.
Experimental


Poly crystalline samples of a series of monoclinic distorted double perovskites of lanthanide cobalt iridium oxides Ln2CoIrO6 (Ln = Eu, Ho, Tb) were synthesized. The temperature and field dependence of magnetization were measured in 65 T pulsed magnets and a 14 T PPMS vibrating sample magnetometer.
Results and Discussion


Fig.1 shows the temperature and field dependence of the magnetization for the three compounds. Eu2CoIrO6 shows ferrimagnetic behavior. As shown in Fig.1(a), the magnetization of the ZFC curve is negative at low temperatures due to the ~10 Oe remanent field of the PPMS magnet, while the magnetization of the 100 Oe FC curve is positive. In Fig.1(b,c), Ho2CoIrO6 and Tb2CoIrO6 show similar magnetic behavior. None of the magnetization of the three samples is saturated up to 60 T, as shown in Fig.1(c,d,f). [There are several reasons why it might not be saturated including large exchange interactions or large anisotropies]
Conclusions

The Ln2CoIrO6 compounds show a wide range of hysteretic and likely ferromagnetic behavior, with extremely large magnetic moments on the Ho and Tb compounds. They deserve further investigations with single crystals. 
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Fig.1 Zero-field-cooled (ZFC) and field-cooled (FC) magnetization measured in a PPMS VSM (a,c,e) and pulsed-field magnetization to 65 T (b,d,f) for the three compounds as labelled. 









