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Report: 
Extended X-ray Absorption Fine Structure (EXAFS) measurements were carried out to probe the local 
structure of NdFeB films deposited at different temperatures, with the aim to understanding texture 
development in these technologically important materials. Owing to the closeness of the absorption energy of 
the Fe K and Nd L1 edges, we studied x-ray absorption spectra near the K edge of Nd (43-45 keV) using 
BM23. Probing of Nd rather than Fe also facilitates data analysis (in the Nd2Fe14B structure there are 6 non-
equivalent Fe sites but only 2 non-equivalent Nd sites).  
Stacks of thick films (total thickness = 220 µm) of near stoichiometric composition were prepared and a 
powder sample of near stoichiometric Nd2Fe14B was used as a reference sample. Two films were studied, one 
sputter deposited at room temperature and the other deposited on a subtrate heated to 450°C. EXAFS 
measurements were carried out in the temperature range 10-300 K. Data treatment and modeling was carried 
out using the ATHENA and ARTEMIS programs from the IFEFFIT simulation package. The 
crystallographic data for Nd2Fe14B, used for fitting the EXAFS data of the reference Nd2Fe14B sample, was 
taken from Ref.1.  Within experimental accuracy, the films appeared to be amorphous at all temperatures. 
However, a certain amount of short range order was identified in the film deposited at 450 °C (Table 1). The 
formation of such ordered regions during deposition at a temperature below the crytsallisation temperature of 
the Nd2Fe14B phase, may serve as nucleation sites during the 750 °C post-deposition crystallisation of 
amorphous films deposited at 450 °C. This confirms our tentative explanation in Ref. 2 that the decrease in 
grain size with increasing deposition temperature was due to the formation of multiple nuclei during 
deposition on heated substrates. For technical reasons, it was not possible to carry out measurements at 
different angles to check for anisotropy in the absorption spectra, which could have explained the texture 
developed during crystallisation. 
 
 



 

 
Table 1: Number and distance of Nd near neighbours, as extracted from the Fourier transform of EXAFS signal at the Nd K edge 
of the Nd2Fe14B reference sample and Nd-Fe-B films deposited at room temperature or 450 °C. . 
 
 
To complement this analysis, high resolution TEM imaging and 3D-Atom Probe analysis have since been 
carried out on these samples (collaboration NIMS, Tsukuba). Neither nanocrystals nor clusters were found in 
the film deposited at elevated temperature, confirming the short range nature of the order identified by 
EXAFS. 
 
A paper reporting on the EXAFS,TEM and atom probe analysis of NdFeB thick films is in preparation. 
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