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2.  Wave properties of particles
De Broglie (1924): Light waves regularly have quantization conditions (e.g. standing waves) and

also show particle character in photons.  Electrons have particle character, but also
show quantization conditions in Bohr’s model of the atom.

Conclusion: Electons could have a similar particle/wave interpretation light.
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O���O for electrons at 10keV : 2pm, 12 pm
Note: 1A is the typical atomic radius.
O���O for protons at 10MeV:    1.3fm, 9 fm
Note: 1fm is the radius of the proton.
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Group velocity

Group velocity:
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The phase of the wave is constant at

A superposition of waves                                        has its largest value where the integrand

does not oscillate with k so that it does not average out.  This is where the exponent does not
vary with k:
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Collector 

Davisson-Germer Experiment

Reflection as 
a function of 
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