Ch. 3. Wave Properties of Particles

Louis de Broglie (1892-1987)
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De Broglie’s Matter Wave
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oD Wave of What?

Waves of probability

W(x,Y, z,t)\2 probability density function
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High-frequency wave envelope
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i3 Phase Velocity & Group Velocity
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Wave Packet
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Fourier Transform & Inverse F
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Widths in Fourier Representation
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Davisson-Germer Experiment
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b The Nobel Prize in Physics 1986

“for his fundamental work in “for their design of the scanning
electron optics, and for the design tunneling microscope”
of the first electron microscope”

Gerd Binnig
(1947-)

Heinrich Rohrer
(1933-)
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U Electron source
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Particle in a Box
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Heisenberg

Werner Heisenberg
(1901-1976)
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R Uncertainty Principle
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Einstein vs. Bohr

“God does not play

o . ) “Don’t tell God what to do!”
dice with the universe.
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Detecting Unscattered
particles electron
6
L]
| LN I APT \
L et L o=
o o L Px
b I JSr-—————-
Apy
o Scattered
electron

Screen

B 2005 Brooks/Cole - Thomson

B4

‘ w Center for Active Plasmonics
R _ S@@ul N dﬁ@nﬁl UniVQPSily Application sYstems




The quantum skier. To highlight

just how strange the behaviour of
quantum particles really is, it would
be as though a skier, faced with
having to go round a tree blocking
his path, decided instead to go both
ways at once. Clearly, this would be
regarded, in our everyday world of
trees and skiers, as some kind of
hoax. But it really does happen in
the quantum world.

J. Al-Khalili, Quantum — A Guide for the
Perplexed, Weidenfeld & Nicolson, UK, 2003
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