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We present a systematic study of cation configurations of spinel type ZnFe2O4 

(ZFO) and ZnxFe3-xO4 thin films fabricated by pulsed laser deposition. Electronic 
transitions assigned in the model dielectric function (MDF) correspond to Fe2+ 
interband d-d band and O2- anion 2p to Fe3+ cation 4s and 3d band optical transitions 

[1]. Taking into account the contribution of each optical transition to the MDF, we have 

estimated the cation concentration ratio corresponding to the disordered state of the 
normal spinel configuration, and have compared it to the room temperature 
magnetization saturation of ZFO films before and after annealing in oxygen and argon 
atmospheres at temperatures to 375°C, (see Fig.1 a). Surface sensitive XPS Fe 2p 
and 3p core level analysis generally follows the trend, but shows also a deviation in 
the divalent and trivalent cation ratio as obtained from the bulk MDF for the ZnxFe3-xO4 
films, (Fig. 1 b). Two competing exchange interactions, AFM oxygen mediated super-
exchange and FM double-exchange, were determined as a function of annealing 
temperature in ZFO and of the Zn/Fe ratio in ZnxFe3-xO4 films. The results clarify their 
role in weakening the total ferrimagnetic response.  
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Fig. 1. (a) Area ratio of transitions involving divalent and trivalent Fe cations, representing disorder 
in a normal spinel structure, octahedral crystal field parameter and room temperature 
magnetization saturation as a function of annealing step in oxygen atmosphere. (b) Normalized 
area ratio of divalent and trivalent Fe cation contributions obtained from transitions in the DF and 
XPS Fe 2p and 3p core levels as a function of Zn composition ratio. 




