
  

• The magneocrystalline anisotropy energy is 
expressed by the formula :

• where     represents the Legendre polynoms,
•         anisotropy constants,
 and  are the polar and azimutal
 angles (sphéric coordinates) 
of magnetization direction.
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Magnetic anisotropy or better 
Magnetocrystalline anisotropy
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Crystal electric field

• Coupling with the 4f electronic shell
• Favors the orientation of the shell in the 

electric field gradient
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• Hutchings, M. T. (1964) Solid state phys., 
16, 227.

• Stevens coefficients



  

Anisotropy constant may vary with T !

May even change of sign



  

How to identify the Easy 
Magnetization Direction
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Anisotropy field

Magnetization (B / 
u.f.)

Applied field (kOe)

Nd2Fe13GaBH3.7 (300 K)
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Higher order :
See talk O. Fruchart



  

Rare earth contribution to 
magnetocrystalline anisotropy

))1(3(  JJJ z

J second order Stevens coefficient 
(J) for R 3+

J > 0J < 0

Purely Atomic parameter
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4f shell

Atomic environment 
electric charges

Remark :
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Ion Ce 3+ Pr 3+ Nd 3+ Sm 3+ Tb 3+ Dy 3+ Ho 3+ Er 3+ Tm 3+ Yb 3+

J 102 -5,71 -2,10 -0,64 +4,13 -1,01 -0,63 -0,22 +0,25 +1,01 +3,17

2

nd

 order Stevens coefficient 

J > 0J < 0

Similar equation for K2; K3 and so on
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More complex behaviour :



  

Complex behaviour
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