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E = 4 (AK)1/2

δ = π (A/K)1/2

Fe : δ ~ 30 nm

Nd2Fe14B : δ ~ 5 nm
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At the origin of coercivity :

anisotropy c-axis

c-axis



E = K1 sin 2θ + µ0 Ms H cosθ

E /  θ = K1 sin 2θ - µ0 Ms H sinθ
= sinθ ( 2 K1 cosθ − µ0 Ms H)

Emin   : sinθ = 0, θ = 0 or π
Emax :   cosθ = µ0MsH / 2K1

Coercive field : 
Emin and Emax join together :

µ0Hc = 2K1 / µ0Ms = HA

�������������������������������� � ��� &� ��� &� ��� &� ��� & � ��	� ��	� ��	� ��	 �� ���� ��� ���� ��� ���� ��� ���� � ���� �������� �������� �������� ����
////� ��� ��� ��� ��� ��� ��� ��� ��####9 � � � � �� 9 � � � � �� 9 � � � � �� 9 � � � � �� )

∂ ∂

µ0Happ

M

��� ��� �� �� �	 
� � ��� ��� 
 � ��� 
	 � � � � �� � � �	 
�� � � �� � � �� � � �� � �� �� �� �� ��  ! " � �



Micromagnetism

µ0Happ

Mθ

z

E = Aex (dθ/dz)2 + K1 sin 2θ + µ0 Ms H cosθ

For any z (1D expression) :

Are there non-uniform processes which would cost less 
than coherent rotation ?

Γexch
> 0

ΓK
> 0

ΓZ
< 0

θ θθ

θθ



Dipolar interactions not equivalent to magnetocrystalline anisotropy

Global phenomenon Local phenomenon

Non uniform configuration allows dipolar energy gain 
at the expense of exchange
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Emin : θ = 0, dθ/dz = 0

Emax :  Cosθ = 1 – (  2θ/ z2 )φsin
1

As

exch

HMµ
A

0

2 ∂∂

Reversal should occur by coherent rotation with Hc = HA

θ θ θ
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Defect region Bulk of thegrain

Activation volumeDomain wall

Transition region

Schematic representation of magnetization  reversal

Conclusion : reversal isgoverned
by passage-expansion
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2A(  2φ / z2 ) + K(z) sin 2φ - µ0 Ms H sin φ = 0∂

zz0 z1

K
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= - 2 µ0 M HzE ∂∂ / z∂∂ /γ

zK ∂∂ /µ0Hc = (δ/2M) 
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E(z) = γ(z) – 2µ0MHz
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