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EPR Studies of Heterometallic Systems Containing MnIII and Rare Earth Ions
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Introduction 

Single-molecule magnets (SMMs) are molecular compounds with potential application in high-density information storage and quantum information processing. The blend of different spin carriers within the same molecular entity is a promising strategy to obtain these kinds of materials.1 Complexes containing the MnIII and rare earth ions have been synthesized and studied using high field/ frequency electron paramagnetic resonance (HFEPR). The crystal structures of these complexes are shown in Fig. 1.
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Fig.1. Crystal structures of the MnIII compounds:  (a) dimers( RE = LaIII, PrIII, SmIII and EuIII); (b) tetramers (RE = HoIII and YIII).
Experimental 

 A series of HFEPR measurements were conducted on a ground solid sample of these compounds using the homodyne, quasi-optical EPR instrument outfitted with a 15/17 T superconducting magnet of the EMR facility.
Results and Discussion
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Fig. 2 shows HFEPR spectra recorded at 321 GHz and 5 K for the dimers and tetramers, respectively. An interesting feature of these results is that only the MnIII ion contributes to the spectra. The strong resonances close to zero field indicate considerable zero-field splitting (ZFS), and the temperature dependence of these peaks can be explained by a negative D parameter. Since the EuIII is diamagnetic at low temperatures, it was possible to characterize the ZFS parameters of the MnIII ion. The best agreement between the experimental and the simulated data for that sample was achieved with g = 2.00, D = (3.895 cm(1 and E = 0.0417 cm(1. These parameters are in the range observed for MnIII-based complexes reported in the literature.2 Interestingly, for the Mn2Ho2 compound, hyperfine structure was resolved at high frequencies. The interpretation of the EPR spectra for the other derivatives is in progress.
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Conclusions

Through EPR studies it was possible to determine the ZFS parameters of the MnIII in the title compounds.
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Fig. 2. EPR spectra for the MnIII compounds: (left) dimers and (right) tetramers.












