
Modern Physics 

Tunnel Effect 
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Problem 1.- Suppose a beam of electrons of kinetic energy 4.0eV approaches a 3.0eV barrier. 

Calculate the width of the barrier if there is no reflection. 

 

 
 

Solution: The condition for no reflection is: 
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With the values of the problem: 
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Problem 2.- Calculate the probability of an electron of kinetic energy 5eV to tunnel through a 6 

eV barrier 1.5nm in width. 

 



Solution: First, we calculate the wavenumber and then use the tunneling equation to find the 

probability: 
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So, only about one in two million particles will tunnel through the barrier. 

 

Problem 2a.- Suppose a beam of electrons of kinetic energy 3.0eV approaches a 4.0eV barrier 

that has a width of 0.55nm. Calculate the probability of the electrons to tunnel to the other side. 

 

Solution: First, we calculate the wavenumber and then use the tunneling equation to find the 

probability: 
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So, just 1% of the particles will tunnel through the barrier. 


