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Report: 
The aim of this experiment is to investigate the pressure dependence of the crystal field, i.e. d-d, excitation 

spectra in La5/3Sr1/3NiO4 system by resonant inelastic x-ray scattering (RIXS) and X-ray Emission Spectroscopy 

(XES).  

  

Fig 1. On the top: RIXS map at room pressure (left) and high pressure (right). On the bottom: summing the 

RIXS maps toward the incoming energy direction we obtained the classical spectra intensity vs energy 
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transfer (left), where the low energy spectral weight seems suppressed applying the pressure. On the right, 

model used for the interpretetion of the room pressure data [2]. 

 

Due to the difficulties of a high pressure study on striped compounds, not many experiments have been performed 

so far. Nevertheless, high-pressure effects open up possibilities for finding new features [1] and for understanding 

the properties of stripe states [2].  

We measure the pressure effect on the d-d excitations in the La5/3Sr1/3NiO4 system showing the suppression of the 

inelastic intensity around 2 eV at high pressure. Following the model represented in Fig. 1 the hopping between 

neighboring Ni site with different oxidation states results suppressed applying pressure. Looking at the Kβ 

emission line we experimentally detect the high spin (HS) to low spin (LS) transition that has been theoretically 

predicted by applying an external pressure [1]. 

 

 
Fig. 2 Kβ emission line at room (RP) and high pressure (HP, 57 GPa). A clear high spin (HS) to low spin (LS) 

transition is detected by applying pressure 

 
This result is nicely in agreement with the previous one. In fact in the low spin configuration the hopping between 

neighboring Ni site with different oxidation states results suppressed. 

The results helped to clarify the role of electronic properties in strongly correlated materials, especially in the 

stripe ordering regime. 
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