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Notes 

Magnetic Susceptibility and Permeability. 

                 If the magnetic material is isotropic and linear there exists a linear      

                 relationship   between �⃗⃗�  and �⃗⃗�   

�⃗⃗� = 𝜒𝑀�⃗⃗�  
                   Dimensionless quantity 𝜒𝑀 is called the magnetic susceptibility 

For paramagnetic materials 𝜒𝑀 is positive (Magnetic induction is 
strengthened by the presence of the material) 
For diamagnetic materials  𝜒𝑀 is negative (Magnetic induction is 
weakened by  

                   the presence of the material) 

              |𝝌𝒎| ≪ 𝟏 (𝒇𝒐𝒓 𝒑𝒂𝒓𝒂𝒎𝒂𝒈𝒏𝒆𝒕𝒊𝒄,  𝒅𝒊𝒂𝒎𝒂𝒈𝒏𝒆𝒕𝒊𝒄 𝒎𝒂𝒕𝒆𝒓𝒊𝒂𝒍𝒔)  

 

                    The linear relationship between �⃗⃗�  and �⃗⃗�  implies also a linear 
relationship  

                       between �⃗�  and �⃗⃗�                                            

�⃗�  = 𝜇�⃗⃗�  

                      Where 𝜇 𝑖𝑠 the permeability of the medium 
 

�⃗⃗⃗� =
𝟏

𝝁𝟎
�⃗⃗� − �⃗⃗⃗�  

                        Substituting  
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�⃗�  = 𝜇�⃗⃗�   and  �⃗⃗� = 𝜒𝑀�⃗⃗�  
 

�⃗⃗⃗� = 
𝜇

𝝁𝟎
�⃗⃗�  −𝜒𝑀�⃗⃗�  

 

𝝁 = 𝝁𝒐(𝟏 + 𝝌𝒎)  
 

𝐾𝑚 =  
𝜇

𝝁𝟎
= 𝟏 + 𝝌𝒎 

 Where 𝐾𝑚 is known as relative permeability  
 Which is dimensionless quantity 

 For paramagnetic and diamagnetic materials 𝐾𝑚 is close unity 
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