
1 
 

Supplemental material “Electronic Correlations in Epitaxial CrN Thin film” 

Shailesh Kalal1, Sanjay Nayak2, Sophia Sahoo1, Rajeev Joshi1, Ram Janay Choudhary1, Rajeev 

Rawat1, and Mukul Gupta1 * 
1UGC-DAE Consortium for Scientific Research, University Campus, Khandwa Road, Indore 452 

001, India and 
2 Thin Film Physics Division, Department of Physics, Chemistry and Biology (IFM), Linköping 

University, SE-581 83, Linköping, Sweden 

Email: mgupta@csr.res.in  

 

 

X-ray photoelectron spectroscopy measurements- 

 

The nitrogen stoichiometry in CrN is known to influence its properties. To check the correct chemical states 

and stoichiometry along with XAS, Cr-2P and N-1s core level has been probed using the x-ray 

photoemission spectroscopy (XPS) measurements. The XPS measurement has been performed on the CrN 

thin film deposited at RN2=30% using a Al Kα (1486.6 eV) x-ray source with the instrumental resolution  

0.8 eV. Fig. S3 (a) and (b) shows the Cr-2p and N1s core-level spectrum, respectively. Here, the low 

binding energy (BE) metallic screening feature (pre-edge feature) is not resolved [1]. The fitted XPS spectra 

has been shown in fig. S4. From the fitted XPS data we observed the well-screened features (A, C) at the 

lower BE side of the main spin-orbit splitted (Cr-2p3/2 & 2p1/2) features (B, D). These spectra are 

deconvoluted using the combination of the Gaussian and Lorentzian and the binding energy position agrees 

with the earlier reports again confirming the +3 charge state of Cr. The N-1s spectrum is well-fitted using 

a single peak confirming the correct chemical order [1,2].   
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Fig S1. (a) Cr 2p and (b) N 1s core level x-ray photoemission spectrum of the CrN thin film 

deposited at RN2 = 30% 
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Fig. S2. DFT estimated orthorhombic cell of CrN with AFM [110]2 spin ordering. 
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