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Announcements

1.   Reworked exam 3 – due today; solutions will be posted

2. Topics for today –

Review of wave properties of EM radiation

Notion of interference phenomena

Young’s double slit interference

Thin film interference effects

Michelson’s interferometer
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Wave phenomena associated with light

Plane polarized 
electromagnetic wave
at an instant of time:
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Example:     ϕ=0.5 rad -- plotting snapshot of EM wave

Example:     ϕ=3 rad – plotting snapshot of EM wave

Intensity as a function of ϕ:

ϕ/(2π)
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Review of interference phenomena – Occurs when there are two or 
more electromagnetic waves which combine at a give point P.
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Two examples of superposed radiation:  

Interference from refraction and reflection of thin films

Young’s double slit 
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Interference in thin films
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Interference between reflected waves:

Recall -- the behavior of a plane-polarized electromagnetic 
wave near the surface of two materials:
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Matching electric and 
magnetic fields at 
boundary:

For reflected waves:
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Plane waves reflected and refracted at surface:
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Multiple refractions and reflections in a thin film
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Example of interference with “+”
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Example of interference with “−”
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Summary
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Example:

Suppose you want to prepare a surface so that it  has 
minimal reflection such as in a solar cell where it is desirable
to optimize refraction and minimize reflection at λ=550nm.
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Example:

Suppose you see a rainbow pattern for oil on a pavement.  
What is the the approximate thickness of the oil in the red 
(λ=700nm) region.   Assume that noil=1.4.
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Top view of  plane EM wave
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Production of a spherical wave from a plane wave using a slit
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Interference of spherical waves in phase:
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Intensity pattern at screen for double slit:
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Diffraction pattern from a plane wave incident on a double slit:
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Summary of results:
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Michelson interferometer

( )21

2 dd −=
λ
πϕ

⎟
⎠
⎞

⎜
⎝
⎛=

2
sin

:Intensity

2
max

ϕII



4/4/2005 PHY 114 -- Lecture 25 25

( )122
−= airnL

λ
πϕ



4/4/2005 PHY 114 -- Lecture 25 26


