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The investigation of Fe3+ EPR spectrum in structures having no a long-range order has made it possible to reveal the properties of the temperature dependence of the EPR spectrum that are typical of systems with multiminimum potential. Investigations were done by the EPR method using 3 cm-band radiospectrometers in the temperature range T = 4 - 300K. Mechanisms of Fe3+ EPR spectrum formation were investigated in several structures: magnetoorganic substance - Na[FeO6(C10H8N)3]; polyaniline doped with K3Fe(CN)6; polyparaphenylene doped with iron chloride; nanocomposites of ultra - high –molecular-weight polyethylene with kaolinite and montmorillonite nanocrystals. 


The ion Fe3+ is an S-ion. Its ground state is described by the spin S=5/2. Spin Hamiltonian of the magnetic ion can be represented in the form:



 + D((Sz2 - S(S+1)/3) + E((Sx2 - Sy2 ),

where ( - Bohr magneton; 

 - g-factor of ground multiplet S = 5/2; Sx( Sy( Sz- spin operator components( D, E – initial splitting parameters. D characterizes the field of axial symmetry. E characterizes the rhombic component of the field.  

In the EPR spectrum of ion Fe3+ two resonance lines with the effective g-factors g(4 and g(2 have been found. The first line prevails at low temperatures, the second one – at high temperatures. The intensity and the width of the lines have unusual temperature dependence connected with the distribution of magnetic centers over the excited vibronic states. The intensity redistribution process can be described by relationships: 



; 

,

where k - Boltzmann constant, E0 – effective activation energy which determines barrier height between potential minima. 


Temperature changes of the intensity and width of spectral lines result from changes in the vibronic – state population, they are similar in all the investigated substances: kaolinite, nitroso - ( - naphtol, polyparaphenylene and polyaniline. Such a coincidence in properties of EPR spectra of the magnetic centers, with a significant difference in the ligand surrounding of Fe3+ , implies that there is the effect common for these essentially different substances. 
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