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The magnetic field dependences of the stability boundaries of the 

nonequilibrium magnetic states that exist in a nanogranular film with perpendicular 

anisotropy in tilted magnetic fields are theoretically described, and the 

corresponding critical magnetization is calculated [1]. The field dependences of the 

critical magnetization of the film are analyzed at various ratios of the anisotropy 

field of particles to the maximum possible demagnetizing field of the film. In a tilted 

magnetic field, the magnetization reversal curves, which include hysteresis loops, 

are shown to consist of segments of the following three types: equilibrium stable 

magnetization, nonequilibrium stable magnetization, and critical type of 

magnetization. 
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 Fig. 1. Normalized magnetization mH/ms and mz/ms in magnetic fields tilted at 

angles θH=20. (1), (2) - projections mH/ms and mz/ms, a) - anisotropy field is smaller 

than the maximal demagnetization field (Ha /
max

dH =1/3), b) - anisotropy field 

greater than the maximal demagnetization field (Ha / 
max

dH =3). 
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