LECTURE 10: Move Wave Packets and The Im_mmzvmwm Uncertainty
Principle

Goal of the lecture: Complete our introductory discussion of
wave packets and introduce Heisenberg's
Uncertainty Principle

What T expect you to learn:
-How wave packets propagate in time
-How to do calculations with a
Gaussian wave packet
-What is Heisenberg's Uncertainty
Principle

(This roughly corresponds to section 2.4 and 2.5 of textbook)
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THE HEISENBERG UNCERTAINTY PRINCIPLE

We've seen that for Gaussian wave packets, the product of the
width of the packet and the width of the distribution of the momenta
has to be greater than h

From a mathematical standpoint, this is related to a property of
Fourier tfransforms: greater width of momentum distribution for the
waves implies smaller width of the distribution of the sum of waves

From a physical standpoint: a particle's position and its momentum
cannot be known simultaneously to-arbitrary accuracy. This is more
than a statement on the practical limits of experimental apparatus:
it's an inherent property of nature

Also note that the Uncertainty Principle does not limit the precision
with which, say, momentum can be measured, it is a statement about
both xand p.




