


A silver wire, 100nm wide and 5µm long, is connected to two
superconducting reservoirs implemented by aluminum films
400nm thick.
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The Harmonic Osillator

2kx2/1



Simple Harmonic Oscillator
•Simple harmonic 
oscillators describe 
many physical 
situations: springs, 
diatomic molecules 
and atomic lattices.  

Consider the Taylor expansion of a 
potential function:
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The Parabolic 
Potential Well

•Classically, the 
probability of finding the 
mass is greatest at the 
ends of motion and 
smallest at the center.
•Contrary to the classical 
one, the largest 
probability for this lowest 
energy state is for the 
particle to be at the 
center.









Analysis of the Parabolic Potential Well
As the quantum number increases, however, the solution 
approaches the classical result.



The Parabolic Potential Well
•The energy levels are given by:

The zero 
point energy 
is called the 
Heisenberg 
limit:
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