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Notes 

Ferromagnetism : 

Like Paramagnetism, Ferromagnetism is also associated to the presence of 

permanent magnetic dipole moments (originated due to partially field 3d/4f 

subshell). 

But unlike Paramagnetism the magnetic dipole moments of adjacent atoms in 

ferromagnetic material are align in a particular direction even in the absence of 

external magnetic field.  

Therefore, a Ferromagnetic material as a spontaneous magnetic moment even 

in zero external magnetic field. 
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Eg Fe, Co, Ni, Gd, Cr𝑂2. 

 

Ferromagnetic Domains : 

A Ferromagnetic material is composed of small regions, within each of which the local magnetization 

is saturated. 
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However, the direction of magnetization of different domain may be random. 

Weiss theory on Ferromagnetism: 

Weiss proposed that the spontaneous magnetism of each domain is due to presence of an “ 

exchange field” (𝑩𝑬) , which tends to orient the magnetic moments parallel to each other.  

However , the orientation effect of exchange field is opposed by thermal agitation and at elevated 

temperature the order is destroyed. 

𝑩𝑬𝜶𝑴 

𝑩𝑬= 𝝀𝑴     ………….(1) 

Where λ = Weiss constant 

In presence of external magnetic (B), the effective field experience by atomic magnetic dipole 

moments is  

 𝑩𝒆𝒇𝒇= 𝑩 + 𝝀𝑴    ………….(2) 

For normal field and ordinary temperatures. 
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𝑻𝑪 values for                                                                                    T<𝑻𝑪 

Fe = 1043 K 

Co = 1403 K 

Ni = 631 K 
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Above 𝑻𝑪 the spontaneous magnetization vanishes. 𝑻𝑪 separates the disordered paramagnetic 

phase at T>𝑇𝐶  from the ordered  Ferromagnetic phase at 𝑻 < 𝑻𝑪. 

Temperature dependence of spontaneous magnetization (𝑻 < 𝑻𝑪) 
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In case of Ferromagnetic material the equation (2) in absence of external field. 
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Reduced magnetization  
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From the graphical solution of equation (4) 
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Plot of LHS of equation 4 v/s m 

 

I. The curve for 𝒕 = 𝟐 provided a solution at 𝒎 = 𝒐,  (𝑴 = 𝟎) which is expected in the 

paramagnetic phase.  

II. The curve for 𝒕 =  𝟏 is tangent to the straight line m at origin. This temperature makes the 

on set of Ferromagnetic phase. 

III. The curve for 𝒕 =  𝟎. 𝟓 provide a solution at 𝒎 =  𝟎. 𝟗𝟒 when t tends to 0 then solution 

moves up to 𝒎 = 𝟏. 

 

As t→ 𝟎  ,  𝑻 → 𝟎𝑲 ,  𝒎 = 𝟏  

Saturated magnetization at 𝑻 = 𝟎𝑲 

𝑴𝑺(𝟎) = N𝝁𝑩 

For T << 𝑻𝑪 
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t= 0.5, T= 0.5𝑇𝐶   

t= 1, T= 𝑇𝐶   

t= 2 , T= 2𝑇𝐶   
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RHS equation 4 


