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 The magnetic structure of a ferromagnetic material consists of domains → to reduce 

magnetostatic energy. 

 Domains are separated by domain walls. Broadly two types of domain walls can be 

differentiated: Bloch walls and Néel walls. Other types of domain walls like cross-tie walls 

and more complicated configurations are also possible.  

 As shown in  in Bloch walls the spin vectors rotate out of plane in the domain wall (while 

in Néel walls they rotate in plane).  

 Néel walls are seen in thin films (they are usually observed in thin films ~40 nm thick). 

 Usually the domain wall thickness is few hundred atomic diameters (i.e. it is rather 

diffuse). Hence, the domain wall by itself is a nanostructure.  
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A Bloch wall (This is a crude schematic as the number of spins involved in 

the wall is much larger and hence rotations between adjacent spins are 

usually much smaller). 

Actual domain structure 

more complicated than 

this 



 The domain wall represents a region of high energy as the spin vectors are not in the 

directions of easy magnetization. Hence thicker walls represent higher energy and in 

materials with high magnetocrystalline anisotropy energy (EA; e.g rare-earth metals), the 

domain walls are thin (~10 atomic diameters).  

 Other sources of anisotropy are those due to shape of the particle and due to residual (or 

applied) stresses. A competition between the magnetostatic energy and the 

magnetocrystalline anisotropy energy, essentially decides the domain size/shape.  

 The word 'essentially' has been used as other factors like magnetoelastic energy 

(EMagnetoelastic = EME) due to magnetostriction (change in dimension due to a magnetic field) 

also contribute to the overall energy.  

 The total energy (ETotal) can be written as a sum of four terms: 

 

 

Wherein, EExternal corresponds to the energy of total magnetic moment in the external magnetic 

field. 
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