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Correlation between exchange anisotropy and interfacial 
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In order to clarify the mechanism of exchange anisotropy of Mn-Ir/Co-Fe bilayers, correlation between 
unidirectional anisotropy constant, JK, and interfacial induced uncompensated antiferromagnetic (UC-AFM) 
spins was investigated with transmission XMCD method, as a function of the ferromagnetic layer composition. 
The magnitude of UC-AFM takes the maximum value with Co75Fe25, accompanying with the maximum value 
of JK. The change of sign of UC-AFM was also observed around Co23Fe77.
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Fig.1 Unidirectional anisotropy constant, JK, and 
saturation magnetization, Ms, of Mn76Ir24 / Co100-xFex
bilayers, as a function of Fe content in Co-Fe layer. 
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Fig.2 Normalized MCD amplitude of Fe, Co, Mn in 
Mn76Ir24 / Co100-xFex bilayers at the respective L3-edge,
as a function of Fe content in Co-Fe layer. 

Fig.3 MCD spectra near Mn L-edge of Mn76Ir24 / 
Co100-xFex bilayers. 

;¿<=�

[1] M. Tsunoda et al., J. Magn. Magn. Mater., 
239, 182 (2002). 
[2] C. Mitsumata et al., Phys. Rev. B 68, 014437 
(2003).
[3] M. Tsunoda et al., J. Appl. Phys., 101,
09E510 (2007). 
[4] M. F. Collins et al., Phil. Mag. 8 (1963) 401. 

0 20 40 60 80 1000

0.2

0.4

0.6

0.8

1.0

0

1000

2000

Fe content (at.%)

J K
 (e

rg
/c

m
2 )

M
s (

em
u/

cc
)

0 20 40 60 80 1000

0.2

0.4

0.6

0.8

1.0

0

1000

2000

Fe content (at.%)

J K
 (e

rg
/c

m
2 )

M
s (

em
u/

cc
)

0 20 40 60 80 100-0.5

0

0.5

1.0

1.5

0

20

40

60

80

Fe content (at.%)

M
C

D
/A

bs
 a

t M
n 

L 3
 (%

)

M
C

D
/A

bs
 a

t F
e,

 C
o 

L 3
 (%

)

Mn

Fe

Co

0 20 40 60 80 100-0.5

0

0.5

1.0

1.5

0

20

40

60

80

Fe content (at.%)

M
C

D
/A

bs
 a

t M
n 

L 3
 (%

)

M
C

D
/A

bs
 a

t F
e,

 C
o 

L 3
 (%

)

Mn

Fe

Co

640 650 660

-0.02

-0.01

0

Photon energy (eV)

X
M

C
D

,�
ln

(I/
I 0)

x = 0

10

21

30

50

70

77

88

100

－ 5 －




