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Overview

By their nature, molecule-based magnetic systems are significantly “softer” than their solid-state counterparts.  Consequently, external pressure and strain are being widely applied to coordination polymers and single-molecule magnets to probe a range of emerging multiferroic behaviors.  This report summarizes the results on two different systems [1,2], and the resulting instrumentation extends the capabilities and expertise available at the MagLab.
CoFe@CrCr-PBA Core@Shell Nanoparticles [1]

Using a home-made, anvil pressure-cell mounted to a probe suitable for use with a commercial magnetometer [3], the photo and thermal responses of the magnetism of CoFe@CrCr-PBA (PBA = Prussian blue analogue) core@shell nanoparticles were studied down to 5 K and up to 0.5 GPa in 100 G.  The effect of pressure on the magnetic ordering temperatures of the CoFe-PBA core (≈ 25 K) and the CrCr-PBA shell (≈ 200 K), along with a shift of the relaxation temperature of the photo-CTIST (charge-transfer-induced spin-transition) of the CoFe-PBA core (≈ 125 K), were similar to the behaviors reported for the single-phase materials.  Specifically, although the magnetic ordering temperature of the CrCr-PBA shell shifted to higher temperatures, the relaxation temperature of the photo-CTIST of the CoFe-PBA core moved to lower temperatures when the pressure was increased, thereby lowering the temperature range under which the CrCr-PBA component can be photoswitched.
Low-Dimensional Molecular Magnet Cu(H2O)2(en)SO4 [2]

The influence of pressure on the low-dimensional molecular magnet Cu(H2O)2(en)SO4 (en = ethylenediamine = C2H8N2) has theoretically been shown to affect the exchange interactions of the material [4,5].  Consequently, the results of this experimental study of hydrostatic pressure effects on the temperature dependence of the magnetization provide a means to test the aforementioned predictions.  Using two different pressure cells [3], the magnetization measurements were performed between 2 K and 9.6 K with pressures ranging from ambient to 5.0 GPa. The data preliminarily suggest the presence of a shift in the magnetization peak of the material at the lowest temperatures and at the highest applied pressures.  These data serve as a guide for future experimental work employing pressure to study this intriguing system.
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