PH203 Lesson 19: Wave Optics II: Interference and Thin Films
Learning Objectives
19.1: Describe the conditions necessary for constructive and for destructive interference when light is reflected from a thin film.

If the light waves of the two reflected rays are exactly in phase at the eye, they produce an interference maximum and the region between them on the film is bright to the observer. If they are exactly out of phase, they produce an interference minimum and the region between them on the film is dark to the observer even though it is illuminated. (972)
19.2: Describe the conditions under which an electromagnetic wave undergoes a phase shift upon reflection.

	Reflection
	Reflection phase shift

	Off lower index
	0

	Off higher index
	0.5 wavelength


“higher means half” (973)
19.2: Calculate the phase difference between two coherent electromagnetic waves arriving at the same point if one or both of the waves is subject to reflection.

If the waves or r1 and r2 are to be exactly in phase, the path length 2L must cause an additional phase difference of 0.5, 1.5, 2.5, … wavelengths. 
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If the waves are to exactly out of phase so that there is fully destructive interference, the path length 2L must cause either no additional phase difference or a phase difference of 1, 2, 3, … wavelengths.
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On PRC under Interference
19.3: Given a description of thin-film interference, solve for one or more of the physical parameters required to produced this result, i.e. wavelength, index of refraction, thickness of film.


You just have to know the variables and equations to do this. Don’t forget to draw a picture. 
