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Introduction

Single molecule magnets (SMMs) are paramagnetic molecules, which reveal slow relaxation of the magnetization below a blocking temperature TB. Due to potential application in data storage and quantum computation, they are of high interest. However, the low TB (currently lHe temperatures) is a mayor hindrance of potential applications. Slow relaxation of the magnetization requires a highly anisotropic and well-isolated spin ground state. Most effort focused on increasing the anisotropy of the ground state. However, recently Sánchez and Betley synthesized a series of Fe6 SMMs. Based on SQUID magnetometry data it was proposed that strong metal-metal bonds between the Fe ions lead to extreme isolation of the spin ground state, such that even at room temperature only the ground state needs to be considered.1 
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The aim of this study is two-fold: First, by a detailed spectroscopic investigation this hypothesis should be tested. Second, the understanding of variations of the magnetic anisotropy along the series of Fe6 molecules might allow increasing the anisotropy in a rational manner.
Experimental


Experiments were done at the EMR facility using the transmission spectrometer and a 15/17 T superconducting magnet. Finely ground powders of Fe6 molecules were investigated at various frequencies between 48.4 and 614.4 GHz in the temperature range from 5 to 100 K.
Results and Discussion


Rich high-frequency EPR (HF-EPR) spectra could be obtained on all Fe6 molecules (as an example the temperature dependence of the 154.8 GHz spectra of [Bu4N][(HL)2Fe6(dmf)2] is shown in Fig.1).Preliminary analysis suggest that HF-EPR data up to 100 K can be reproduced by taking only the ground state into account. Thus, the direct probe by high-field spectroscopy provide evidence for a spin ground state separated by several hundred Kelvin from excited states.

Furthermore, it was observed that the zero-field splitting, and therefore the magnetic anisotropy, vary along the series of Fe6 molecules. These observations required inevitable the use of HF-EPR and correspondingly high magnetic fields.
Conclusions

The HF-EPR studies on Fe6 molecules provided further evidence for an extremely well separated spin ground state in the Fe6 molecules. For the detailed analysis of the magnetic anisotropy of the Fe6 molecules, the HF-EPR studies will be combined with frequency-domain EPR experiments and SQUID measurements.
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Fig.1 HF-EPR spectra of [Bu4N][(HL)2Fe6(dmf)2] recorded at 154.8 GHz and the indicated temperatures. Simulations considering only the ground state spin S = 19/2 are shown as red lines.









