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Calculation of Energy Bands 
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(The figure is used from Introduction to Solid State Physics, C. Kittel) 

Tight Binding Method for Energy Bands 

Consider two hydrogen atoms, each with an electron in 
the 1s ground state.  
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(The figure is used from Introduction to Solid State Physics, C. Kittel) 

Calculation of Energy Bands 

The 1s band of a ring of 20 
atoms; the one-electron 
energies are calculated in 
the tight-binding 
approximation with the 
nearest-neighbor overlap 
integral with this eq: 



Wigner-Seitz Method 
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(The figure is used from Introduction to Solid State Physics, C. Kittel) 



Wigner-Seitz Method 
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(The figure is used from Introduction to Solid State Physics, C. Kittel) 

Radial wavefunctions for the 3s orbital of free sodium atom and for 
the 3s conduction band in sodium metal. 



Cohesive energy 
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(The figure is used from Introduction to Solid State Physics, C. Kittel) 

The stability of the simple metals with respect to free atoms is caused by the 
 lowering of the energy of the Bloch orbital with k = 0 in the crystal compared  
to the ground valence orbital of the free atom.  
 



Cohesive energy 
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(The figure is used from Introduction to Solid State Physics, C. Kittel) 

Cohesive energy of sodium metal is the difference between the average energy 
of an electron in the metal (-6.3 eV) and the ground state energy (-5.15 eV) 


