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Glossary of terms/words: 

Degenerate: A quantum state is degenerate when there is more than one 

wave function for a given energy. 

Degeneracy: Degeneracy results from particular properties of the potential 

energy function that describes the system.  

 

Notes 

Analysis of the Schrödinger wave equation in 3D introduces three quantum 

numbers that quantize the energy.  

A quantum state is degenerate when there is more than one wave function for 

a given energy. 

The number of independent wave functions associated with the given energy 

level is called Its DEGENERACY  

Concept of Degeneracy 

When the sides of the 3D box are equal a=b=c  

 Energy of the particle in 3D box is 
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Quantum Number            States 

 

 

 

 

 

  

 

Ψ 1 1 1 

n=1         states nx, ny, nz    = (111) 
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Since there is only one state with this energy value, it is called Non degenerate 

state. 
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Energy of the states 



Ψ 2 1 1 

n=2      state nx, ny, nz  = (211) 
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Similarly other states 121 and 112 will have the same energy. Hence will be 

called Degenerate 

Since there are THREE states with same energy, this state is Triply degenerate. 

 

Ψ 2 2 1  

n=2      state nx, ny, nz = (221) 
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Similarly other states 122 and 212 will have the same energy. Hence will be 

called Degenerate 

Since there are THREE states with same energy Triply degenerate. 

 

 

Ψ 2 2 2  

n=2   state nx, ny, nz  = (222) 

E = 
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Since there is only one state with this energy value, it is called Non degenerate 

state. 

 

n=3 state nx, ny, nz  = (311) 

E = 
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(32 + 12 + 12 ) 

E = 
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               [  Ψ 3 1 1 Ψ 131 Ψ  113 ] 

 

Similarly other states 113 and 131 will have the same energy. Hence will be 

called Degenerate 

Since there are Three states with same energy, this state is Triply degenerate. 

 

 

                           

 

 

 

 

 

 


