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Magnetic Ground States of New Kagome Lattice Magnets

Zhou, H.D. (Univ. Tennessee/NHMFL); Dun, Z.L. (Univ. Tennessee); Lee, M.S. (FSU/NHMFL); Choi, E.S.  (NHMFL)


Introduction 
Recently, we successfully discovered and synthesized a new family of kagome lattice magnets by “removing the cap from the pyrochlore.” We realized this concept by synthesizing a new rhombohedral pyrochlore Mg2R3Sb3O14 (R: rare earth elements). In this newly discovered system, the triangular layers of both the R3+ and Sb5+ (nonmagnetic) sublattices in the original cubic pyrochlore structure are replaced by the Mg2+ (nonmagnetic) ions. Therefore, the quasi-2D magnetic R-kagome layers now are separated by the Mg2+ and Sb5+ layers. The large variability of spin-type sets in this family is expected to produce various exotic magnetic properties, such as in the famous cubic pyrochlore R2Ti2O7.

Experimental 
The AC susceptibility measurements were performed with MagLab developed coils in SCM2 & SCM1 of the NHMFL. 

Results and Discussion







Fig. 1 The temperature dependence of AC susceptibility for Mg2Gd3Sb3O14 (a), Mg2Ho3Sb3O14 (b), and Mg2Er3Sb3O14 (c).
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For example, our AC susceptibility measurements at the NHMFL results on selective Mg2R3Sb3O14 members (R = Gd, Ho, and Er) have already indicated various magnetic ground states [1,2]. As shown in Fig. 1, the AC susceptibility shows a sharp peak at 1.65 K (frequency independent, not shown here) for the Gd sample, which represents a long range ordering. For the Ho sample, the AC susceptibility shows a frequency dependent broad peak at 0.4 K indicating a short range ordering. For Er sample, the AC susceptibility shows a broad peak around 80 mK.
The long range ordering in Gd sample has been proposed to be the 120 degree ordering on a kagome lattice due to dipolar interaction. The short range ordering in Ho sample, plus the diffuse scattering observed from neutron scattering experiment, possibly represent the kagome spin ice state [2]. The ground state of Er sample is still under investigation.
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