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The Complex T-H Phase Diagram of Ce3TiSb5
Jackson, D.; Xia, J.S. and Hamlin, J.J. (University of Florida)
Introduction

Ce3TiSb5 adopts a hexagonal crystal structure with one unique Ce-site.  Susceptibility measurements indicate magnetism deriving from trivalent Ce-ions.  A previous report suggested that Ce3TiSb5 is a superconductor with a Tc near 4 K [1].  We have found that the observed superconductivity likely originates in inclusions of the tin flux used to grow the samples.  Instead we find that Ce3TiSb5 is an antiferromagnet with complex T-H phase diagram that is accessible with relatively low magnetic fields.  Using the 10T/10mK system at the High B/T facility we mapped the phase diagram of Ce3TiSb5 to millikelvin temperatures.
Experimental


Single crystals of Ce3TiSb5 were grown in a tin flux and etched and sanded to remove traces of the flux.  Four wires were attached to a crystal using silver paint.  The crystal was placed inside of the mixing chamber to ensure good thermal contact and electrical resistivity was measured using a lock-in amplifier.
Results and Discussion


For magnetic fields applied along the (easy) a- or b- axis (see Figure 1), the sample undergoes metamagnetic transitions that are accompanied by sharp jumps in the magnetization and drops in the electrical resistivity.  The present measurements revealed two new features of the phase diagram: 1. A new phase (II) below 2 K, and 2. A distinct “re-entrance” of the phase IV boundary.  Upon cooling near 1.8 T, the sample first enters the magnetically order phase IV, and then appears to return to the paramagnetic state upon further cooling.  Figure 2 presents the T-H phase diagram of Ce3TiSb5.
Conclusions

Under moderate magnetic fields, Ce3TiSb5 exhibits a complicated phase diagram consisting of at least four distinct magnetic phases that derive from one Ce site.  When the magnetic field is applied along a- or b-axis the magnetic order appears to be destroyed for fields above 2 T.  Whether frustration and electronic correlations may play a role in generating the phase diagram and possible re-entrant transition will require further investigation.
Acknowledgements

A portion of this work was performed at the National High Magnetic Field Laboratory, which is supported by National Science Foundation Cooperative Agreement No. DMR-1157490 and the State of Florida.  We gratefully acknowledge support from the National High Magnetic Field Laboratory’s User Collaboration Grants Program and the National Science Foundation (DMR-1453752).
References

 [1] S. H. D. Moore, et al., Chemistry of Materials 14, 4867 (2002).
	[image: image1.png]FAv/ o
YN




Figure 1: The crystal structure of Ce3TiSb5. The Ce nearest neighbors form zig-zag chains along the c-axis.
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Figure 2: The T-H phase diagram of Ce3TiSb5 for fields applied along the a- or b-axis.



