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Introduction 
Magnetoelectric multiferroics exhibit a mutual and controllable coupling between magnetic and electric orders. Traditionally, multiferroic behavior is sought in materials with exchange coupling-based long-range magnetic order. We report an alternate route to multiferroics behavior in metal-organic compounds with spin state transitions (SST).  In Mn(taa) the Mn3+ S = 1 to S = 2 SST occurs at 48 K and is a cooperative phase transition, that toggles the existence of electric dipoles due to Jahn-Teller distortions [1]. At low T and high H we show that these Jahn-Teller distortions can order to produce ferroelectricty
Experimental 

We measured the capacitance C and electric polarization P as a function of magnetic field H and temperature T in the 45 T hybrid magnet in Tallahassee, FL and appended and compared to previous 35 T and 65 T pulsed-field data.
Results and Discussion
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The DC field phase diagram in Fig. 1 (a) shows the T and H-induced SST that corresponds to a combined structural, magnetic spin-state, and ferroelectric phase transition. We find a phase boundary between FE I and FE II phases where the polarization switches sign. The previously determined pulsed field phase diagram is shown in Fig. 1 (b) [2]. A salient feature is the speed dependence reflected in the dramatic hysteresis between the up and down sweep of millisecond pulsed-field magnetization (black points) and the difference between DC and pulsed measurements. 
Conclusions
We have established magnetic field-induced ferroelectricity via a spin-state phase transition, and not by traditional exchange coupling-based magnetic order. Our work expands the multifunctionality of spin-state transitions to include ferroelectricity. This represents a new way to create multiferroic behavior using the ferroelasticity of spin-state transitions instead of ordinary ferro- or antiferromagnetism.
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Fig.1 Phase diagram for Mn(taa) extracted from (a) C(T,H) and P(T,H) measured in DC field up to 45 T and, (b) M(H) and P(H) up to 60 T.








