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We analyzed the angular dependence of ferromagnetic resonance linewidth in exchange coupled CoFe/Mnlr bilayers. The maximum
and minimum linewidth was observed in the easy and hard direction of unidirectional anisotropy by exchange coupling, respectively, and
it was well agreed with the angular dependence of exchange bias field. The maximum linewidth was due to the twist of CoFe
magnetization near CoFe/Mnlr interface from direction of pinned Mnlr spin to direction of applied magnetic field. While, minimum
linewidth more higher than that of CoFe was related to rotatable anisotropy field, and explained by easy axis distribution of Mnlr grains.
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Fig. 1. (Color online) Angular dependence of ferromagnetic resonance
field (H,.,) for z4=0 and 10 nm in CoFe(30 nm)/Mnlr(z,r) bilayers.
The solid lines were fitted by Eq. (1).
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Fig. 2. (Color online) Angular dependence of linewidth (AH,,) for
t4r =0 and 10 nm in CoFe(30 nm)/Mnlr(z,r) bilayers.
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Fig. 3. (Color online) Linear relationship between AHZ5 and sin*(0/
2). AHES was the linewidth difference of CoFe and CoFe/Mnlr(10
nm) bilayers.
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Fig. 4. (Color online) Angular dependence of AH}5. The solid line
was fitted by Eq. (2). The dot and dash lines were calculated by Eqs.
(3) and (4) for AHpp(RA) and AHpp(EB), respectively. The insert
figures indicate the twist of CoFe magnetization near CoFe/Mnlr
interface at 0, = 0° and 05 = 180°, respectively.
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