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Wave-Particle duality and Electron diffraction €= 1'6021766208(98) x107C
Louis de-Broglie proposed that all objects with total momentum p will have an ‘associated wavelength.’ If this wavelength is on a similar scale to ¢=2.99792458 x10* ms
an aperture, then significant diffraction effects should be observed. Although the electron had been established as a particle, i.e. an object h = 6.6260700 40(81)>< 107 kgmzs'l
localized in space with a defined mass and velocity, Germer and Davisson showed that ‘electron waves’ can be diffracted by the atomic lattice ’
associated with a disk of carbon atoms. Wave-particle duality is certainly measurable for electrons i.e.both models are appropriate descriptions m, =9.109383 56(1 1) X 10’“kg
of its physical characteristics.
The de Broglie formula expressing the relationship between wavelength and momentum can be ‘derived’ by Relativistic calculation for electron wavelength ) :
comparing Einstein’s famous mass-energy relationship with the classical expression for the momentum of a particle resulting from electron accelerated by voltage '{g;'zs digggg"e
travelling at the speed of light. Although the argument is flawed, i.e. Special Relativity shows that only massless E= mecz reV Total energy including rest mass NobeI_Prize 1929

particles can travel at the speed of light, it does produce the correct result! The de Broglie analysis also alludes to
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*Perhaps the de Broglie relation should be taken as axiomatic Physics topic handout — Quantum theory — Wave-Particle duality & Electron diffraction Dr Andrew French. www.eclecticon.info PAGE 1


http://www.eclecticon.info/

	Slide 1

