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Anisotropic Exchange Stiffness Constant of Exchange Biased Mnlr/NiFe Thin Film
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The ferromagnetic resonance field and spin wave resonance field with in-plane angles @; were measured in order to analyze the
angular dependence of exchange stiffness constant 4., in exchange biased Mnlr/NiFe thin film. The A4, of Mnlr/NiFe thin film
showed an anisotropic behavior such as 4,, = Ay + 4.,cos @y. The isotropic exchange stiffness constant 4y was due to the exchange
stiffness constant of NiFe, while anisotropic exchange stiffness constant 4., was due to the exchange bias field.
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Fig. 1. (Color online) M-H loop of exchange biased Mnlr(4 nm)/
NiFe(100 nm) thin film. The exchange bias field H,, of Mnlr/NiFe
thin film was 19.4 Oe.
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Fig. 2. (Color online) Microwave absorption signals with magnetic
field at easy axis (@ =0°) in exchange biased Mnlr/NiFe thin film.
The ferromagnetic resonance field Hpy;z and spin wave resonance
field Hgyr were 913 Oe and 634 Oe at @y = 0°, respectively.
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Fig. 3. (Color online) Angular dependence of ferromagnetic resonance
field Hpyz and spin wave resonance field Hgyy in exchange biased
Mnlr/NiFe thin film. The solid lines were fitted by Eq. (1).
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Fig. 4. (Color online) Angular dependence of Hppr — Heyr in
exchange biased Mnlr/NiFe thin film. The solid line was fitted by Eq.
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Fig. 5. (Color online) Angular dependence of exchange stiffness
constant A, in Mnlt/NiFe thin film. The solid line was fitted by Eq.
(5). The open cycle symbols were the exchange stiffness constant A,,
of NiFe(100 nm) thin film [7].
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