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Wave propagation

Waves are

¢ collective bulk disturbances, in which
e motion is a delayed response
e to neighbouring motions

when propagation follows multiple routes
e the amplitudes are added

e waves propagate via all possible routes



Fraunhofer diffraction

screen

e observed at with illumination

e observed using and illumination

e observed in

e path length phase is function of in object



Grating spectrometer




Diffraction

e irridescence of feathers (Grimaldi, 1665)

e interference by division of wavefront
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Michelson interferometer

e interference by division of amplitude 5
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Michelson interferometer

e interference by division of amplitude S o
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Michelson interferometer

A

e interference by division of amplitude S o
<+ <>
e measurement of wavelengths, A |
spectra and lineshapes ( 0
e FTIR: Fourier transform infrared ) : beamsplitte\rl detector
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Beating

TWO DIFFERENT FREQUENCIES
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Caltech/MIT/LIGO Lab

MIRROR

Optics & Photonics

LASER

MiRROR

LIGHT STORAGH ArM

Bram

SPLITTER
PHOTODETECTOR

10



Thin films

Susan Schwartzenberg

Thomas Poersch

www.sciencebuddies.org
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Thin film interference

e propagation time Tap = T/ p/

e path difference BC'B’' = BCB" = 2d cos?
e for constructive interference 2d cost = nA

...or destructive interference if phase changes upon reflection
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Newton’s rings

beam-splitter
diffuser

lens *

ost

plate

e apply to sinusoidal waves by taking into account
the phase with which components arrive

e combine by adding the amplitudes

e contributions may therefore interfere
constructively or destructively
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Newton’s rings
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