
Classical Approach to Diamagnetism

2

0

2

0

2 2

0

2 2

0

2 2

0

2

2 2

2

2 4

2

3

4

6

m

e e

e

e

d
rE

dt

e rdL e d dH
Fr eEr

dt dt dt

er
L H

e re
L L H

m m

NZe r

m H
m

NZe rm

H m



 

 




 







= −


= = − = =

 = 

−
 =  =  = − 

 = − 


= = −


H
-eChange in H induces emf

Electron speeds up increasing angular 

momentum

Net change in angular momentum

Net change in magnetic moment

Net change in total moment of NZ electrons 

2 2 22
3

note: rx y+ =

Diamagnetic Susceptibility

Diamagnetism is change in orbital moment due to applied magnetic field



Diamagnetic Susceptibility

• Classical Argument gives correct formula

• All materials show diamagnetism, but it is 
often masked by other magnetic responses

• Diamagnetic Susceptibility is always 
negative and  small ~ 10-5

• T independent



Quantum Diamagnetism
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Quantum Diamagnetism
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