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Rotatable Anisotropy Field in Exchange Coupled CoFe/MnlIr(2.5 nm) Thin Films
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The rotatable anisotropy effect was observed in the ferromagnetic resonance measurement in exchange coupled ferromagnetic/
antiferromagnetic thin films and it was due to rotation of antiferromagnetic layer by the exchange coupling energy. We analyzed the
CoFe thickness dependence of rotatable anisotropy field and ferromagnetic resonance linewidth in exchange coupled CoFe(tr)/
Mnlr(2.5 nm) thin films. The rotatable anisotropy field was inversely propositional to the CoFe thickness and it was well fitted by the
rotatable anisotropy energy of 0.96 erg/cm?. The ferromagnetic resonance linewidth were linearly propositional to the rotatable
anisotropy field in #+= <50 nm, while it was more dominated by the eddy current effect in #- > 50 nm.
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Fig. 1. (Color online) Angular dependence of ferromagnetic resonance
field (H.,) of CoFe(50nnm) and CoFe(50 nm)/Mnlr(2.5 nm) thin
films. The solid lines were fitted by Eq. (2).
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Fig. 2. (Color online) CoFe thickness dependence of rotatable
anisotropy field (H,,). The solid line was fitted by Eq. (4). The insert
figure showd the angular dependence of ferromagnetic resonance field
(H,s) of CoFe(50 nm), CoFe(40 nm)/Mnlr(2.5 nm) and CoFe(20 nm)/
Mnlr(2.5 nm) thin films.
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Fig. 3. (Color online) Angular dependence of ferromagnetic resonance
linewidth (AH,,) of CoFe(50 nm)/Mnlr(2.5 nm) and CoFe(20 nm)/
Mnlr(2.5 nm) thin films.
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Fig. 4. (Color online) Linear relationship between ferromagnetic
resonance linewidth (AH,,) and rotatable anisotropy field (H,.) in
CoFe/Mnlr(2.5 nm) bilayers.
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Fig. 5. (Color online) CoFe thickness dependence of ferromagnetic
resonance linewidth (AH,,). The solid line was fitted by Eq. (7). The
dash and dot lines were calculated by Eqs. (5) and (6) for rotatable
anisotropy field and eddy current effect, respectively.
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