Estimating Energy with the Uncertainty Principle: Harmonic Oscillator Handout

Use the uncertainty relation between position and momentum to estimate the energy of the ground

state of a particle of mass m subject to a 1-D potential V(x) = %mw%z.

Solution Starting with the uncertainty relation:
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If I minimize this relation and solve for the uncertainty in the momentum:

h
Ap = 2Ax

Now, the potential energy varies with x, so I need to minimize the energy with respect to Axz:
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This turns out to be the same answer you would get when you solve for the energies exactly.



