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Lecture 4: De Broglie Wave Packet and Heisenberg Indeterminacy  
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Hereafter we will understand that kkx =:  so that to simplify the writings. The normalized wave-function 
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Since considering the limit  
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we have that the maximum of the above wave-function, ),(max txψ , is approached under the fulfilling 
condition 
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leading with the so called group velocity of the wave packet: 
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achieving the full significance of a physical velocity; however, it is in an interesting relationship with the phase 
velocity, i.e. 

2cvv groupphase = (1.) 

 

 

 

Also note that around the point where the group velocity is attached we have the normalization condition 
preserved at any time: 
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giving us the indication that the squared wave-function and its squared amplitude are formally equivalent, 
although as functions of conjugated or reciprocal variables as space and wave-vector, and should be also 
normalized. The general case will be treated in what follows.    

 

Formal Heisenberg Indeterminacy  
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hxp =≈ΔΔ hπ2  (1.) 

 

 


