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Waves of matter



Recap - wave packet with constant amplitude

• Side lobes 
• Negative values of ψ

• The broader the interval ,  
the narrower the central maximum

Δk



Wave packet with constant amplitude and probability density

ψ (x, y, t = 0)



Recap - wave packet with Gaussian amplitude

• No side lobes 
• No negative values of ψ

• The broader the interval ,  
the narrower the central maximum

Δk



Wave packet with Gaussian amplitude and probability density

ψ (x, y, t = 0)



Recap - squared wave function as probability density

•  represents a probability density 

• Actually physical meaning comes from integrating  (physical unit)
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Wave packet with constant amplitude and probability density

ψ (x, y, t = 0)
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ψ (x, y, t = 0)



Wave packet with Gaussian amplitude and probability density

ψ (x, y, t = 0)
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ψ (x, y, t = 0)



Heisenberg’s uncertainty principle



Heisenberg’s uncertainty principle - electron in a single slit



Heisenberg’s uncertainty principle - photon scattered and detected



Heisenberg’s uncertainty principle - spreading of a wave packet


