[image: image1.jpg]<



[image: image3.jpg]A o o
N oA O

Magnetic field, T

50

100

Co-Au-DMSO

200 250
Wavenumber, cm”

1

300

350

400

0.8

0.6

0.4

0.2





Terahertz EPR of 2D Co(II)-Au(I) Systems: Influence of Axially Coordinated Ligands on the Magnetic Anisotropy and SMMs Properties
Palacios, M.A. (U. of Granada, Spain, Inorg. Chemistry); Ozerov, M., Nehrkorn, J., Krzystek, J. (NHMFL); Suturina, E.A. (U. of Southampton, UK, Chemistry) and Colacio, E. (U. of Granada, Spain, Inorg. Chemistry)
[image: image2.png]


Introduction 
[image: image3.jpg]Recent experimental studies have highlighted the important role played by intermolecular interactions in the magnetization relaxation process of transition metal based SIMs.1,2  Accordingly, we have prepared a series of 2D CoIIAuIII systems, where the CoII ion exhibits an axially distorted CoN4L2 octahedral geometry with four nitrogen donor atoms in the equatorial plane belonging to cyano-bridging groups and two nitrogen or oxygen atoms belonging to different L ligands (Fig.1) (L = substituted pyridine derivatives and DMSO or THF, respectively). The aim of this work is threefold: (i) to learn how the change of ligands in axial positions affects the sign and magnitude of the magnetic anisotropy of the hexacoordinated CoII ion, (ii) to analyze how the SIM properties vary with the anisotropy of the CoII ion and (iii) to study how the interlayer interactions, which are significantly modified when the axial ligands are changed, affect the dynamics of magnetic relaxation in these complexes. For reaching these objectives, THz-EPR and HFEPR, combined with ac and dc magnetic measurements and ab initio calculations, are very powerful and indispensable tools, as they allow one to determine the magnitude and sign of the zero-field splitting (zfs) of the CoII ion and to estimate its rhombicity.
Experimental 

Far-infrared (FIR) transmission spectra were measured at the temperature of 4.6 K using a commercial FT-IR spectrometer (Bruker Vertex 80v) combined with a SC 17 T magnet (SCM3 at the DC Facility). A broadband multilayer beam splitter was used to obtain a data in the spectral range between 25 and 900 cm−1 with 1 cm−1 resolution. HFEPR experiments were carried out at the EMR Facility using the 15/17 T SC magnet.
Results and Discussion

We have observed  a clear signature of a zero-field transition in FIR spectra at ca. 150 cm–1 in [Co(DMSO)2((-CN)2] (Fig.2) that shows an expected dependence on the applied field. Combined with the HFEPR results it allowed us to obtain a complete set of spin Hamiltonian parameters for that particular complex: S = 3/2, D = +71.8 cm–1, |E| = 12.4 cm–1; g = [2.47, 2.48, 2.10].
Conclusions

This is a rare case when a complete set of spin Hamiltonian parameters could be determined for a hexacoordinated CoII complex, thanks to the parallel application of FT-IR and HFEPR techniques. These results combined with other experimental techniques and quantum-chemical calculations will allow us to learn about magneto-structural correlations in these, and similar SIMs. 
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Fig.1 Molecular structure of [Co(py)2(-CN)2]





Fig.2 FIR transmission contour plots of [Co(DMSO)2(-CN)2] at 4.6 K.











