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5.3: Electron Scattering In 1925, Davisson and Germer
experimentally observed that
electrons were diffracted (much
ummm. like x-rays) in nickel crystals.
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George P. Thomson (1892-1975),
son of J. J. Thomson, reported seeing
electron diffraction in transmission
experiments on celluloid, gold,
aluminum, and platinum. A randomly
oriented polycrystalline sample of
SnO, produces rings.

5.1: X-Ray Scattering
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5.2: De Broglie Waves

In his thesis in 1923, Prince Louis V.
de Broglie suggested that mass
particles should have wave properties
similar to electromagnetic radiation.
The energy can be written as:

h¥X=pc =pAX

Thus the wavelength of a matter
wave is called the de Broglie
wavelength:

If a light-wave could also act
like a particle, why shouldn’t
matter-particles also act like
waves?

Louis V. de Broglie
(1892-1987)




Electron Double-Slit Experiment

C. Jonsson of Tibingen, =
Germany, succeeded in 1961

in showing double-slit

interference effects for

electrons by constructing very
narrow slits and using
relatively large distances
between the slits and the
observation screen.

This experiment demonstrated
that precisely the same
behavior occurs for both light
(waves) and electrons
(particles).

Dimming the light in
Young’s two-slit experiment

the screen.
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Since photons

are particles, each can only
go through one slit, so, at
such low intensities, their

should become
lit pattern.

Each photon
actually goes
through

slits!
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5.7: Probability, Wave Functions, and
the Copenhagen Interpretation

Probability
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The Copenhagen Interpretation

Bohr’s interpretation of the wave function consisted of
three principles:

Heisenberg’s uncertainty principle

Bohr’'s complementarity principle

Born’s statistical interpretation, based on probabilities
determined by the wave function

Together these three concepts form a logical interpretation of the
physical meaning of quantum theory. In the Copenhagen
interpretation, physics describes only the results of
measurements.




