Waves or Particles?
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The refracting/reflecting prisms are catadioptric.
The reflecting-only prisms are dioptric.

Augustin Fresnel (1788 — 1827)
-- mainly employed in civil
engineering;

-- did research on optics in his
spare time and vacations;

-- won the Grand Prix of the
Academie des Sciences for 1819,
which was awarded for the best

work on diffraction ;

-- established the theory that
light is a transverse wave;

-- invented the Fresnel lens for
lighthouses.




Fresnel’s Equations

Require the boundary conditions ...

ElH = EZH and B1||/#l — BZH/N2

... to determine the intensities.
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Case 1: Transverse Electric (TE) polarization
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TE polarization

Reflection and Refraction
B Amplitudes for TE polarization
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Case 2: Transverse Magnetic (TM) polarization

“TM” meansB 1 n
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Exercise: Egs. 2 and 4 are equivalent.
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Reflection and Refraction
Amplitudes for TM polarization
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Spectal Cases (T M)
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The reflected light from a dielectric surface is
partially polarized (T E > T M); at Brewster's
angle, it is 100% polarized (T M = 0).

That's why fishermen wear polarized
sunglasses.
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Sir David Brewster (1781 — 1868)

-- a professor in Scotland

-- studied light and optics

-- Invented and developed many optical
instruments

-- most famous invention — the kaleidoscope
-- most famous discovery — reflected light is

partially or fully polarized (Brewster’s angle)

It was said of him that "nobody ever had
dealings with him and escaped a
quarrel." He became one of the last and
most contentious opponents of the wave
theory of light, leading the final
struggles in the 1850's.




