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Assessing the Spin-Relaxation Behavior of a Two-Coordinate Iron(II) Complex
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Introduction [bookmark: OLE_LINK4][bookmark: OLE_LINK5]Fig.1 X-ray structure of the two-coordinate iron(II) complex 1. 

[bookmark: _GoBack][bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3]	Two-coordinate iron(II) compounds display magnetic moments that are much larger than the spin-only values expected for a S = 2 spin system.1-4 Furthermore, most of these compounds have been shown to exhibit single molecule magnet (SMM) behavior, that is, their magnetization exhibits slow relaxation at low temperature. These properties have been rationalized on the basis of the strong spin-orbit coupling of two nearly degenerate orbital states for which either the xy or the x2-y2 d-orbital is doubly occupied. In this study we have used 57Fe Mössbauer and HF EPR spectroscopies to monitor the relaxation behavior of and magnetic properties of Fe(tmp)2 (1), Fig.1.

Experimental 
	Crystalline samples of Fe(tmp)2 were prepared at Illinois and flame-sealed in an EPR tube or loaded in a HFEPR cup as a neat powder (fixed by a drop of Krytox oil). A 1:1 pentane:toluene solution was flame-sealed in a second EPR tube. A sample dissolved in eicosane was prepared for Mössbauer. X-band EPR, HFEPR, and Mössbauer spectra were collected at the EMR facility using the Bruker E680, 15/17 T-based SC magnet, and 8 T SC magnet, respectively.Fig.2 Temperature-dependent 57Fe Mössbauer recorded for 1. The solid red lines are simulations that take in account relaxation behavior of the electronic spin. 


Results and Discussion
	For temperatures above 20 K the temperature-dependent, zero-field 57Fe Mössbauer spectra recorded for 1 show an hyperfine splitting pattern typical of an intermediate relaxation regime of the electronic spin, i.e., , Fig.2. This behavior is well described in the literature and was analyzed in the framework of a model initially developed by Wickmann et al.5 In turn, these simulations allowed us to assess the temperature-dependence of the spin-flip rate that is, -1. The individual  values are listed in Fig.2. Furthermore, analysis of the relaxation behavior allowed us to correlate the spin-flip rate with the zero-field splitting (ZFS) energies of the spin-orbit states of 1. Thus, this analysis indicates that the ground state of 1 consists of a quasi-doublet that is separated from the lowest excited spin-orbit state by at least 100 cm-1.

Conclusions
	Analysis of the temperature-dependent 57Fe Mössbauer spectra recorded for 1 allowed us to rationalize its relaxational behavior. 
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