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Effect of Tensile Stress on Exchange Bias in

Ferromagnetic/Antiferromagnetic Bilayers
BAI Yu-Hao', YUN Guo-Hong'*,Narisu”

(1. College of physical Science and Technology » Inner Mongolia University ,
Hohhot 010021 ,China;
2. Key Laboratory of Physics and Chemistry of Functional Materials College of Physics and
Electronic Information s Inner Mongolia Normal University s Hohhot 010022 ,China)

Abstract ;: Based on the principle of minimal energy and Stoner-Wohlfarth model, the effect of the ten-
sile stress on the exchange bias for ferromagnetic/antiferromagnetic bilayers has been investigated.
When the applied field is absent, according to the relation between the energy of the system and the
orientation of ferromagnetic magnetization,the location of the intrinsic easy axes and intrinsic hard ax-
es of the system have been obtained. It is found that the system will be in monostable state or bistable
state,which is controlled by the competition between the uniaxial anisotropy and the exchange anisot-
ropy of the system. Monostable state and bistable state of the system determine the angular depend-
ence of exchange bias immediately. When the applied field is parallel to the intrinsic easy axes and in-
trinsic hard axes,by analyzing the magnetization process,we find that one of the switching field of the
hysteresis loop shows a jump, while the other is kept constant, and consequently the exchange bias
field and the coercivity will appear a step. Both the exchange bias field and the coercivity have a greater
value at the point of step. The numerical calculations indicate that both the magnitude and the orienta-
tion of the tensile stress will significantly affect the exchange bias by making a transition between
monostable state and bistable state in the system. This transition induces a significant change in angu-
lar dependence of the exchange bias. Our results demonstrate that tensile stress is a viable way to con-
trol and tune the exchange bias of the ferromagnetic/antiferromagnetic bilayers.

Key words: monostable state;bistable state;tensile stress;intrinsic easy axis;intrinsic hard axis



