
 

 

2011A1739  BL25SU 
 

X MCD  
Magnetic properties of Nd-Fe-B- based magnets near grain boundary 

observed with a high magnetic field soft x-ray MCD technique 
 

  a,  b,  a,  a,  c,  c  
Satoshi Hirosawaa, Tetsuya Nakamurab, Tomoki Fukagawaa, Takeshi Nishiuchia,  

Yasuo Narumic, Hiroyuki Nojiric 

 
a , b , c   

aHirachi Metals, Ltd., bJapan Synchrotron Radiation Research Institute, cTohoku University 
 

Nd-Fe-B
Nd-Fe-B-Cu X

Fe Nd 21T
2 Cu

 
 

XMCD 
 

 

Nd-Dy-Fe-B Dy [1] Dy
20%

Dy Nd-Fe-B
Nd

Nd2Fe14B

[2]  
Li Nd-Fe-B

[3, 4] Fe Co 70%
Nd-Fe-B

Nd-Fe-B
nm X MCD

2010B [5] 2011A 2
Nd-Fe-B  

1  [3, 4]Cu X MCD
 

2  
X MCD

 
 

 
0.1 Cu Nd-Fe-B

2mm×2mm×15mm 2
BL25SU
X XAS X-ray absorption spectroscopy Cu, Fe, Nd



 

 

MCD Fe Nd
XMCD 3 × 10-3 Pa, 

0.3 kV Cu
MCD

XMCD 21.3T
MCD  

 
1 924eV 942eV XAS

Pr6O11 CuO XAS 929.36eV
Pr M5 933.26eV Cu L3

Cu
Cu L3 40

30 2
3

�m Nd Cu
NdCu XAS Cu XAS

10

1 Cu-L3 XAS

2 Fe-L3 Nd-M3 XMCD
as-fractured 30 30min. sputtered

0.25T
8T Nd2Fe14B

Fe
3T

MCD
Nd



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
2 easy hard Fe Nd XMCD  

 
Nd Cu

10 Nd2Fe14B

 
 
1   
2  MCD 1nm

 
 

 
 
i   
ii   
iii  Nd Cu Fe

 
 

ii
 

Nd  
 
a  Nd 100T  
b  Nd  

 
 

Nd Cu
 

 
 

X MCD
21.3T

Nd-Fe-B

 



 

 

 
[1] Metal Research Bureau; http://mrb.ne.jp/index.html 
[2] M. Sagawa, S. Hirosawa, H. Yamamoto, S. Fujimura, Y. Matsuura, Jpn. J. Appl. Phys. 26, 785  

1987 . 
[3] W. F. Li, T. Ohkubo, T. Akiya, H. Kato, K. Hono, J. Mater. Res. 24, 413 2009 . 
[4] W. F. Li, H. Sepehri-Amin, T. Ohkubo, N. Hase, K. Hono, Acta Mater. 59, 3061 2011 . 
[5] 2010B1783 . 




