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Interference - the oil film

hoil

water

air

The phase change in the reflection in air from the upper surface of the 
oil is π; the phase change on reflection at the oil-water interface is 0.
  Constructive interference takes place when the total phase difference 
between a ray reflected from the surface of the oil and a ray which has 
passed into the oil and been reflected from the water is an integer 
multiple of 2π. Given that the phase changes on reflection differ by π for 
the two rays, this requires the path length in oil to be an odd half-integer 
multiple of the wavelength in the oil.
The film is observed at near-normal incidence, so we may take the 
geometrical path length in the oil to be 2h.We therefore seek a 

wavelength λ in air which satisfies   2 h. p
1

2

λ
n oil

.     
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Interference - a film at non-normal 
incidence
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Newton's Rings --  geometrical results
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