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Four parallel plates with refractive indices ny and nY and identical thickness t are

placed at distances which are multiples of t. A beam S with wavelength A is incident
perpendicularly on these plates. Neglect multiple reflections within each plate and
assume the light passes through each plate only once. After passing through a thin
lens and focusing at a point, derive the condition for constructive interference at that

focal point. Also, analyze for which values of nY (various values can be suggested)
destructive interference occurs after the beams pass through the thin lens.
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Y- In Young’s double-slit interference experiment, as shown in the figure below, one

of the slits is positioned a distance 4 ahead of the other.

Required:

a) The positions of the bright and dark interference fringes relative to point O.

b) By how much and in which direction the central fringe (zero phase difference) is
shifted.
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Y- As shown in the figure below, a plane wave with wavelength A enters a system

composed of three plates with different refractive indices and thicknesses, whose ends
terminate in a high-quality silver reflector. After reflection, the wave is focused at a
point such as P by a thin lens.

a) Determine precisely the final amplitude and phase of the resulting wave at point P
assuming only the reflector surface is silver-coated.

b) Determine precisely the final amplitude and phase of the resulting wave at point P
assuming both the reflector surface and the plate surfaces are silver-coated.
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¥f- In the Fabry—Pérot interferometer for the reflective system (not the transmissive

system covered in class):
a) First, prove that:

I, FSin* (g)

I trans —

1+ FSinZ(g)

b) Extend the above relation to the case of two beams with wavelengths 4 and A+44
Explain the mechanism of peak formation and their positions, and analyze the
conditions for overlap.
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