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Worksheet 9: Thin Film Interference

For colors this worksheet assumes if a color is canceled out the complementary color will be seen at that location.  If there is constructive interference for a color that color is likely to be seen.

1. Light reflects off a thin film of oil on top of water.  The oil has an index of refraction of 1.50, and you are looking at light hitting where the thickness of the film is ½ of a wavelength of blue light thick?  

Sketch:

a)  Will the light reflect off the top of the film in phase or ½ wave out of phase?

b)  Will light reflect off the bottom of the film in phase or ½ wave out of phase?

c)  Will there be constructive or destructive interference for the blue light at that location?

d)  What color will your eye see at this location?

e)  Will there be constructive or destructive interference at a location ¼ wavelength thick?

f)  What color would be seen at the location in “e”?
g)  Give another thickness in wavelengths where constructive interference will occur?

2. Light reflects off a thin layer of air between two glass slides.  You are looking at light hitting where the thickness of the air is ¾ of a wavelength of red light thick?

Sketch:

a)  Will the light reflect off the top of the film in phase or ½ wave out of phase?

b)  Will light reflect off the bottom of the film in phase or ½ wave out of phase?

c)  Will there be constructive or destructive interference for the red light at that location?

d)  What color will your eye see at this location?

e)  Will there be constructive or destructive interference at a location ½ wavelength thick?

f)  What color would be seen at the location in “e”?

g)  Give another thickness in wavelengths where destructive interference will occur?

3. Light reflects off a soap bubble.  You are looking at light hitting where the thickness of the bubble is ¼ of a wavelength of green light thick?

Sketch:

a)  Will the light reflect off the top of the film in phase or ½ wave out of phase?

b)  Will light reflect off the bottom of the film in phase or ½ wave out of phase?

c)  Will there be constructive or destructive interference for the green light at that location?

d)  What color will your eye see at this location?

e)  Will there be constructive or destructive interference at a location ½ wavelength thick?

f)  What color would be seen at the location in “e”?

Mathematics:
In quantitative problems the fact that the wavelength changes due to speed of light change must be taken into account.  The wavelength is the wavelength in air divided by the index of refraction in the new medium.
4.  Give 3 different thicknesses in nanometers where a soap bubble will exhibit destructive interference for red light.  Assume the soap bubble has an index of refraction of 1.4 and the red light has a wavelength of 600 nm.
5.  A layer of oil, index 1.25 is on top of a glass slide (index 1.5).  Which of the following thicknesses will yield constructive interference for blue light of wavelength 500nm? (Support your answer with calculations.)

A) 100nm

B) 125nm

C) 200nm

D) 250nm
