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The expression for the tunneling probability for a particle of mass m having energy E 

through a square barrier of width a and height V is given by 
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P is sometimes written as  
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Sketch the potential function. 

 

 

 

 

 

 

What parameters does the tunneling transmission probability depend on? 

 

 

 

  

What is sinh?  (Hint:  Check Mathworld site at http://mathworld.wolfram.com/) What are 

the units on G? 

 

 

 



Consider an electron impinging on a barrier of 5.0 eV.  The barrier has a width of 1 

Angstrom (0.1 nm).  What is the probability of the electron moving through the barrier 

when the energy of the electron is 10% of the barrier, 50% of the barrier and 90% of the 

barrier?   

 

 

 

 

 

 

Consider the same question for a proton, deuteron, H2 and CO.  What effect does 

increasing the mass have on the tunnelling probablity? 

 

 

 

 

 

 

 

 

 

 

It has been proposed that precursors to amino acids have formed in comets by the 

tunnelling of H2 and CO.  Do you think this is reasonable? 

 

 

 

 

 

 

What happens when you increase the length of the box?  Decrease it?  Does this make 

sense to you? 

 

 

 

 



The Culture of Chemistry 

 

 
 

HANDLE WITH EXTREME CARE: This Product Contains Minute 

Electrically Charged Particles Moving at Velocities in Excess of 
Five Hundred Million Miles Per Hour. 

 

CONSUMER NOTICE: Because of the "Uncertainty Principle," It Is 

Impossible for the Consumer to Find Out at the Same Time Both 

Precisely Where This Product Is and How Fast It Is Moving.  

(Note: This one is optional on the grounds that Heisenburg was 
never quite sure that his principle was correct) 

 

ADVISORY: There is an Extremely Small but Nonzero Chance 

That, Through a Process Know as "Tunneling," This Product May 

Spontaneously Disappear from Its Present Location and Reappear 

at Any Random Place in the Universe, Including Your Neighbor's 
Domicile. The Manufacturer Will Not Be Responsible for Any 

Damages or Inconvenience That May Result. 

 

READ THIS BEFORE OPENING PACKAGE: According to Certain 

Suggested Versions of the Grand Unified Theory, the Primary 
Particles Constituting this Product May Decay to Nothingness 

Within the Next Four Hundred Million Years. 

 

THIS IS A 100% MATTER PRODUCT: In the Unlikely Event That 

This Merchandise Should Contact Antimatter in Any Form, a 

Catastrophic Explosion Will Result. 


