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Effect of orientation of magnetic field on intrinsic coercive field of
Sm-Cola-Fe exchange-coupling bilayers
LIU Zheng-fang, WU Qing-ping, CHEN Ai-xi
(School of Basic Science, East China Jiaotong Uinversity, Nanchang 330013, China)

Abstract: To forecast the magnetism of hard/soft exchange-coupling bilayers, the relation between the intrinsic coercive
field of the bilayers and the angle between orientation of magnetic field and easy axes of hard layer was investigated by
using three-dimension dynamic model based on micromagnetic theory. The results show that the intrinsic coercive field
decreases with increasing angle. But for the thickness of soft layer smaller than a critical thickness or far larger than the
critical thickness, there exist a local minimum at small angle and a local maximum at big angle. For the small angle, with
increasing thickness of soft layer, there exists a peak in the calculated intrinsic coercive field curve as a function of soft
layer thickness. This indicates that the appropriate magnetic field angle is beneficial to the intrinsic coercive field, and
these results are interpreted qualitatively based on the energy-barrier analysis.
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Fig.1 Model of exchange-coupling hard/soft magnetic bilayer
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Fig.2 Calculated intrinsic coercive field (;H,) with different field directions(y) for different soft magnetic layer thicknesses(ns) of
system: (a) 1.25 nm; (b) 2.5 nm; (¢) 4 nm; (d) 10 nm; () 20 nm; (f) 100 nm
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