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Films of immiscible systems obtained by three-electrode ion-plasma sputtering.
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Recently, interest in materials based on components with limited mutual solubility in the liquid state has increased significantly [1,2]. The films were prepared using the method of modernized three-electrode ion-plasma sputtering (MTIPS) of composite targets. The kinetic energy of the deposited atoms using the MTIPS method can vary from 100 to 200 eV with a decrease in the pressure of the plasma-forming gas to 16 mPa. According to theoretical estimates, the relaxation rate of the energy of deposited atoms at different sputtering regimes reaches 1012–1014 K/s. This allows you to talk about quenching from vapor state (QVS). As a result of the QVS of the Ni–Ag, Fe–Bi, Fe–Ag, and Fe–Co–Ag systems, amorphous and nanocrystalline structures are formed. With a decrease in the mixing energy from 94 to 52 kJ/mol in the Fe-Bi and Ag-Ni systems, the crystallite size decreases from 9 to 1.6 nm. The correlation established indicates the important role of the thermodynamic factor in the formation of nonequilibrium states in films and the need to increase the kinetic energy of atoms in the MTIPS method to obtain more uniform structures. In Bi and Fe–Bi films obtained by the MTIPS method, a metastable bcc modification is formed, like to the phase formed in pure bismuth at a pressure of 7.75 GPa. The electrical and hysteretic magnetic properties of the deposited films vary over a wide range depending on the composition and structural state. The conditions for producing films with low (~10–5 K–1) values of the temperature coefficient of resistance and high (≥150 kA/m) coercive force are established.
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