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Fig. 1. Schematic configuration of (a) conventional type NiFe/FeMn bilayer and (b) three different anisotropy deposition angles of unidirectional

field between FeMn and NiFe.
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Fig. 2. Schematic of typical ion source, target, and substrate
configuration suitable for rotating transport rod with an unidirectional
deposition magnetic field application to NiFe/FeMn bilayer.
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Fig. 3. (a) Schematic of the sample with 4-probe electrodes prepared by using shadow mask during deposition of NiFe/FeMn bilayer. MH loops
and definitions of exchange bias coupling field and coercivity from the (b) easy and (c) hard MR loops of NiFe/FeMn bilayer.
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Fig. 4. (a) Exchange bias coupling fields H., and (b) coercivities H, for easy and hard axes of NiFe/FeMn bilayer as a function of anisotropy

deposition field angles of unidirectional field between FeMn and NiFe.
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Fig. 5. Ferromagnetic and antiferromagnetic interfacial transition in
NiFe/FeMn bilayer due to the increase of FeMn thickness. The arrows
represent magnetic dipole moments.
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The relation of ferromagnet anisotropic magnetization and the antiferromagnet atomic spin configuration has been investigated for
variously angles of unidirectional deposition magnetic field of FeMn layer in Corning glas/Ta(5 nm)/NiFe(7 nm)/FeMn(25 nm)/
Ta(5 nm) multilayer prepared by ion beam deposition. Three unidirectional deposition angles of FeMn layer are 0°, 45°, and 90°,
respectively. The exchange bias field (H,,) obtained from the measuring easy axis MR loop was decreased to 40 Oe in deposition
angle of 45°, and to 0 Oe in the angle of 90°. One other side hand, ., obtained from the measuring hard axis MR loop was increased
to 35 Oe in deposition angle of 45°, and to 79 Oe in the angle of 90°. Although the difference of uniderectional axis between
ferromagnet NiFe and antiferromagnet FeMn was 90°, the strong antiferromagnetic dipole moment of FeMn caused to rotate the weak
ferromagnetic dipole moment of NiFe in the interface. This result implies that one of origins for exchange coupling mechanism
depends on the effect of magnetic field angle during deposition of antiferromgnet FeMn layer.

Keywords : exchange bias coupling, NiFe/FeMn bilayer, unidirectional deposition field, sample deposition angle



