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Report: 

The local structure and the electronic properties of FeSe under hydrostatic pressure were 

studied by means of dispersive x-ray absorption measurements at the Fe K-edge (See figure 1 

below). The pressure dependence of the x-ray absorption near edge structure features seems 

to follow the behavior of the superconducting transition temperature Tc (Figure 2). The local 

structure, that has an important impact on the superconducting properties, appears to fall into 

two regimes: the pressure dependence of the Fe–Fe bond distance shows a clear change in 

the compressibility at p  around 5 GPa; in contrast, the Fe–Se bond distance decreases 

continuously with increasing pressure with a lower compressibility than the Fe–Fe bond 

(Figure 3). The results suggest that the pressure dependent changes in Tc of FeSe are closely 

related to the changes in local structure. 

 

 
Figure 1: Fe K-edge x-ray absorption data of FeSe for selected pressures at room temperature. The data are vertically shifted 

for clarity in presentation. The upper inset shows a schematic view of the FeSe plane. The lower inset shows a schematic of the 

electronic structure (figure adapted from J. Phys.: Condens. Matter. 25 (2013) 425704) 

http://dx.doi.org/10.1088/0953-8984/25/42/425704


 

 
Figure 2: Pressure dependence of the integrated intensity of (a) the Fe K-edge pre-edge peak and (b) the feature C indicated 

in figure 1 of FeSe at room temperature. The dashed lines are guides to the eye. The lower insets in (a) and (b) show the 
normalized measured data of the respective features at three selected pressures. The subtraction of the background for the pre-

edge integration is presented in the upper inset of (a).. (Ref: J. Phys.: Condens. Matter. 25 (2013) 425704) 

 

 
Figure 3: Pressure dependence of the Fe–Fe bond length  (a) and Fe-Se bondlength (c) of FeSe at room temperature. the 

corresponding MSRDs are shown in (b) and (d). The dashed lines are guides to the eye.  The upper inset shows a schematic view 

of the FeSe4 tetrahedron. (figure adapted from J. Phys.: Condens. Matter. 25 (2013) 425704) 
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