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Heisenberg’s Uncertainty Relations 

Minimum Uncertainty (Gaussian wave packets) 



Electrons confined in atoms 



J eV 

Hydrogen atom ionisation potential : 13.6 eV 



particles confined in nucleus 

Size of the nucleus 



Harmonic oscillator: Ground state 





Zero point energy 



Hydrogen atom: Ground state 





Bohr radius 

Minimum energy 



Abbe Sine condition for resolution 



Double slit 

experiment 

= 0 

Condition for a 

maximum at P 

 

P 



You want to know through which 

 hole photon has traveled 



the atom could just as 

 well be at postion A’ 



A condition for  

a minimum at P 

Interference washed out ! 


