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In order to make clear the origin of large exchange bias effect observed in the ferromagnetic Co70Fe30/ 
antiferromagnetic Mn73Ir27 film, the depth distribution of uncompensated magnetization induced in the 
antiferromagnetic layer is element- and orbital-selectively investigated by resonant X-ray magnetic scattering.  
The improved sensitivity in the detection of magnetic scattering by helicity modulation technique makes it 
possible to measure magnetic scattering profiles at the Mn K absorption edge.  It is found that the observed 
magnetic scattering profiles cannot be reproduced with a model that the uncompensated magnetization of Mn 
4p electrons is induced only at the interface region. 
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Fig. 1. Magnetic Scattering profiles scaled to the 
envelope of charge scattering intensity measured near 
the Mn K absorption edge by helicity modulation 
technique. 

1.0 1.5 2.0 2.5 3.0
-8.0x10-5

-4.0x10-5

0.0

4.0x10-5

8.0x10-5

I di
f/ I

en
v

2  (degree)

Fig. 2. Comparison of the observed and simulated 
magnetic scattering profiles. 

X

 

 

CoFe 2000 Oe

X

6543 eV

Vac

Vac(+H)  

Vac( H)

Fig. 1

10-5

MnIr Mn

Fig. 2

2 <1.8

MnIr

 

 

MnIr

Mn 4p

CoxFe1-x

Mn 4p

Mn L2,3

Mn 3d

Mn 4p

Mn 3d 4p  

 

 
1) M. Tsunoda, S. Yoshitaki, Y. Ashizawa, C. 
Mitsumata, T. Nakamura, H. Osawa, T. Hirono, 
D. Y. Kim, and M. Takahashi, J. Appl. Phys. 101 
(2007) 09E510. 
2) M. Suzuki, N. Kawamura, M. Mizumaki, A. 
Urata, H. Maruyama, S. Goto, and T. Ishikawa, 
Jpn. J. Appl. Phys. 37 (1998) L1488. 

－ 5 －




