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ADDITIONAL PROBLEM SOLUTION: 
 

The Schrödinger equation is 
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ψ δ ψ ψ− − − =  

For a bound state, E < 0, so that we assume that  

2 /mEβ = −  

and the Schrödinger equation becomes 
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The “jump” condition at x = a is given by 
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For x ≠ a the equation (1) is simplified as 



2" 0ψ β ψ− =  -------------- (3) 

And the boundary conditions are (0) 0ψ =  and ( ) 0ψ ∞ =  such that 

( ) ( )x sh xψ β=  for 0 ≤ x < a 

 ( ) xx Ae βψ −=   for x > a 

The continuity at x = a and the “jump” condition (eq (2)) give 
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Eq (4) determines the energy levels.  

For the first energy level, 0E ≈  or 0aβ +≈ . Using  
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Eq. (4) becomes 
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So that the condition for having at least one bound state is  
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This is unlike the case of a single δ-potential well in which at least a bound state exists, the 
existence of the infinite potential wall at x = 0 give rise to a “repulsive” effect on the particle 
such that “at least one bound state” is not guarantied any more. 


