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Study on Asymmetric Magnetization Reversal behavior in Co/Ni Multilayer Thin Film
with IrMn Layer
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In this study, the magnetization reversal behavior is experimentally observed in a Co/Ni multilayer thin film adjacent to an IrMn
layer where the thickness of the IrMn layer is varied from 10 A to 30 A. First, as a result of magnetic hysteresis curve measurement, it
is found that the coercivity of the sample increases as the thickness of the IrMn layer increases, and the larger exchange bias effect is
found in a sample with an IrMn thickness of 40 A. Interestingly, as a result of measuring magnetic domain images using a magneto-
optical Kerr microscope capable of real-time magnetic domain observation, the magnetization reversal behavior in all samples shows a
sample domain wall motion, which can be well explained by a theoretical model assuming domain wall creep motion. In addition, the
asymmetric domain wall dynamics is observed in all samples, and is especially observed to be larger in the sample with the IrMn
thickness of 40 A, which is believed to be due to the exchange bias due to the interface phenomenon between the antiferromagnetic
layer and the ferromagnetic layer.
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Fig. 1. Schematic diagram of the sample structure consisting of the
Co/Ni multilayer thin film with the IrMn layer, where the IrMn layer
thickness t is varied from 10 to 30 A.
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Fig. 2. (Color online) (a) Magnetic hysteresis loops measured in the Co/Ni samples with the IrMn layer thickness t of 10, 20, 30 A, respectively. (b)
The values of the coercivity H, and the exchange bias field Hgx according to the IrMn layer thickness, obtained from the magnetic hysteresis

curves in (a).
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Fig. 3. (Color online) (a)~(c) The values of the domain wall velocity v according to the magnetic field A measured in the Co/Ni samples with the
IrtMn layer thickness t of 10, 20, 30 A, respectively. (d)~(f) The values of Inv according to the |H["" in all samples, obtained from the data of

(a)~(c), respectively.
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Fig. 4. (Color online) (a) The values of the & according to the IrMn layer thickness, obtained from the data in Fig 3(d)~(f). (b) The differences in

the values of the o according to the IrMn layer thickness.
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