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8.022 Lecture Notes Class 29 - 11/9/2006 

Ampere’s Law in Magnetized Materials 

M� Magnetization 

M� = M� (J�B, k�A) 

A�(�r) = 
µ0 M� (r��) × (r�� − �r)
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A�(�r) = 
µ0 1

[� � M� (r� )]dτ � + 
1

[M� (r� a
4π |�r − r��|

� × �
|�r − r��| 

�) × d�� 

A�(�r) = 
µ0 1 

Jbound� dτ � +
1 

kbound� · da� 
4π |�r − r��| |�r − r��| 

So : J�B = � M ; k� 
B = M� × n̂ (bound current exists when there is � × �

magnetization)


Must have something else :


J� = J�B + J�free 

(� B) = J� = J�f + � M 
µ
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B� − M� ) = J�f 
µ0 

Let H� = B� − M� ; � H = J�f ; H� dl = Ifreeenclosed µ
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B� = B� (If + IB) 
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In electrostatics, E� is more useful than D� (E� does not depend on • 

material) . Opposite in magnetism. 

H� = H� (If ) 

� H = −� M� · � � · �

H = µ
1 
0 
B − M 

� · 
µ
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0 
B) = �(H� + M) 

0 = � � · M��H + �

M� = χM H�

χM is the magnetic susceptibility. 

B� = µ0(H� + M� ) 

= µ0(H� + χM H� ) 

= µ0H� (1 + χM ) 

B� = µ H�· 


