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Experimental details: 

XAS experiments were performed at the SPLINE-beamline BM25A of the ESRF (European 
Synchrotron Radiation Facility) in Grenoble (France). The measurement at the iron K-edge at 
7.112 keV was carried out with a Si(311) double-crystal monochromator and a maximum 
synchrotron beam current of 200 mA. Spectra were recorded in transmission mode and in 
solid form diluted with cellulose. The preparation of the sample was carried out under inert 
atmosphere in a glove box. For energy calibration iron foil was used. 

X-ray absorption spectroscopy provides the opportunity to gain with one method manifold 
information about a substance. Analysis of the energy shift and the shape of the absorption 
edge, the so-called X-ray absorption near edge structure (XANES), yields the oxidation state 
and the geometric coordination of the absorbing atom. The XAS spectrum of 5Cp2Fe2 is 
plotted in figure 1. To determine the oxidation state of iron in the complex two reference 
materials, an iron foil (Fe0) and ferrocene (Fe+II) are shown for comparison. To illustrate small 
distinctions, the first derivatives of the absorption spectra are shown in figure 1, too. 
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Data analysis 

In the first step of data analysis the background of the spectrum was removed by subtracting a 
Victoreen-type polynomial[5]. Due to the very differing shapes of the absorption edges of the 
samples and the used references, the first inflection point of the first derivative of the 
corresponding spectrum was defined as energy E0. Afterwards a piecewise polynomial was 
used to determine the smooth part of the spectrum and was adjusted in a way that the low-R 
components of the resulting Fourier transform were minimal. The background subtracted 
spectrum was divided by its smoothed part and the photon energy was converted to 
photoelectron wave number k. For evaluation of the EXAFS spectra the resulting functions 
were weighted with k3 and calculated with EXCURVE98, which works based on the EXAFS 
function and according to a formulation in terms of radial distribution functions[6]: 

���� = 
����������������� ���������� sin�2��� + ������ ����  

The number of independent points Nind was calculated according to information theory to 
determine the degree of overdeterminacy[6b]: 

� !� = 2Δ�Δ#$  

Here, ∆k describes the range in k-space used for data analysis and ∆R corresponds to the 
distance range in the Fourier filtering process. For the analysis a ∆k-range of 10 and a ∆R-
range of 3 was used, which yielded a number of independent points of 19.1. The quality of a 
fit was determined using two methods. The reduced �����  considers the degree of 
overdeterminacy of the system and the number of fitted parameters p. It therefore allows a 
direct comparison of different models[7]: 

����� = �� !� �% �
� !� − ' 
( � !∑ ��! *���+,-��.*� /

�
���+,�� � − �01�2�� ���

  

The R-factor, which represents the percental disagreement between experiment and adjusted 
function and takes into account both systematic and random errors according to the 
equation[7]: 

# = 
 � !∑ ��! *���+,-��.*� |��+,�� � − �01�2�� �| ∙ 100%  

The accuracy of the determined distances is 1 %, of the Debye-Waller-like factor 10 %[8] and 
of the coordination numbers depending of the distance 5-15 %. The amplitude reducing factor 
was iterated free in every fit. 
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