
LECTU
RE 10: M

ove W
ave Packets and The H

eisenberg U
ncertainty

                       Principle   
                                           
      Goal of the lecture:  Com

plete our introductory discussion of
                                        wave packets and introduce H

eisenberg's
                                        U

ncertainty Principle

      W
hat I expect you to learn: 

                                                  -H
ow wave packets propagate in tim

e
                                                  -H

ow to do calculations with a 
                                                   Gaussian wave packet
                                                  -W

hat is H
eisenberg's U

ncertainty 
                                                    Principle

               (This roughly corresponds to section 2.4 and 2.5 of textbook)                    
       
   



































TH
E H

EISEN
BERG U

N
CERTA

IN
TY PRIN

CIPLE

W
e've seen that for Gaussian wave packets, the product of the

width of the packet and the width of the distribution of the m
om

enta
has to be greater than h

From
 a m

athem
atical standpoint, this is related to a property of

Fourier transform
s: greater width of m

om
entum

 distribution for the
waves im

plies sm
aller width of the distribution of the sum

 of waves

From
 a physical standpoint:  a particle's position and its m

om
entum

cannot be known sim
ultaneously to arbitrary accuracy.  This is m

ore
than a statem

ent on the practical lim
its of experim

ental apparatus:
it's an inherent property of nature

A
lso note that the U

ncertainty Principle does not lim
it the precision

with which, say, m
om

entum
 can be m

easured, it is a statem
ent about

both x and p.


