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 This is a property of all materials in response to an applied magnetic field and hence there 

is no requirement for the atoms to have net magnetic moments.  

 This is a weak negative magnetic effect ( ~ 105) and hence may be masked by the 

presence of stronger effects like ferromagnetism (even though it is still present).  

 A simplified understanding of the diamagnetic effect (in a more classical way!) is based 

on Lenz's law applied at the atomic scale. Lenz's law states that change in magnetic field 

will induce a current in a loop of electrical conductor, which will tend to oppose the 

applied magnetic field. As the electron velocity is a function of the energy of the 

electronic states, the diamagnetic susceptibility is essentially independent of temperature. 

A diamagnet tends to exclude lines of force from the material.  

 A superconductor (under some conditions) is a perfect diamagnet and it excludes all 

magnetic lines of force.  

 Closed shell electronic configuration leads to a net zero magnetic moment (spin and 

orbital moments are oriented to cancel out each other). Monoatomic noble gases (e.g. He, 

Ne, Ar, Kr etc.) are diamagnetic. In polyatomic gases (e.g. H2, N2 etc.), the formation of 

the molecule leads to a closed electronic shell configuration, thus making these gases 

diamagnetic. Many ionically bonded (e.g. NaCl, MgO, etc.) and covalently bonded (C-

diamond, Ge, Si) materials also lead to a closed shell configuration, thus making 

diamagnetism as the predominant magnetic effect. Most organic compounds (involving 

other types of bonds as well) are diamagnetic.  
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A simplified understanding of diamagnetism based on Lenz's law: (a) electrons paired in the same 

orbital moving with a velocity 'v' canceling each others magnetic moments (m), (b) effect of an 

increasing magnetic field (B) on the magnetic moments. m1 increases and m2 decreases, so that the 

net magnetic moment opposes the field B. 

The M-H plot for a diamagnetic substance 
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