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Mn based metal organics pave the way to spin state transition based multiferroics
Jakobsen, V. and Morgan, G.G. (University College Dublin); Chikara, S.*, Ding, X and Zapf, V.S. (LANL). *Now at Auburn University

Introduction 
We investigate magnetoelectric multiferroic behavior in a class of molecular magnetic materials that exhibit spin-state transitions (SST). [1] In these materials, transformations of the magnetic state of transition-metal ions can be induced by temperature or magnetic field changes. These can in turn have a dramatic effect on the physical structure of the material and any electrically polar properties. Thus they provide an intriguing new approach to the study of multiferroic behavior. The complexes synthesized in Grace G. Morgan's group have yielded a broad range of behaviours with SST that have the potential to create new multiferroic behaviour. [2]

Experimental 

We perform magnetization measurements and electric polarization measurements in 65 T pulsed magnetic fields to track the magnetic field induced spin state transition and the resulting ferroelectricity. We also measure magnetization to 13 T in Quantum Design’s PPMS to map the thermal SST.
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Results and Discussion
In the most recent round of magnet time in November 2017 we found a new Mn-based multiferroic ionic complex where a change in electric polarization is associated with the spin-state transition creating a truly new type of systems exhibiting strong magnetoelectric coupling. 
Conclusions

We have isolated at least one more Mn-based molecular magnet beyond Mn[taa] with the potential for ferroelectric behavior.
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Figure 1. a) New Mn-based molecular compound, b) The SST as a function of temperature and c) Electric polarization changes at the SST for various temperatures in a 65 T short-pulse magnet. 
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