PHYSICS 3600 TERM TEST MARCH 24, 2006
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1. (25 points) In an interference experiment of the Young type, the distance between
slits is 0.5 mm, and the wavelength of the light is 600 nm.

1a) If it is desired to have a fringe spacing of 1 mm at the screen, what is the proper
screen distance?

1b) If a thin plate of glass (n = 1.50) of thickness 100 microns is placed over one of
the slits, what is the lateral fringe displacement at the screen?

1c) What path difference corresponds to a shift in the fringe pattern from a peak
maximum to the {same) peak half-maximum?
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2,

(25 points) A dichroic polarizer, which is rotating around the propagation direction of
light with an angular frequency of w, locates between two dichroic polarizers of
orthogonal transmission axes. All dichroic polarizers can be assumed perfect, that
is, each passes 50% of the incident unpolarized light. Using a sketch, show that the
transmitted light has been modulated to have a frequency of four times of the
angular frequency of the rotation, i.e.,

i= :rﬂﬁ [! - ms{ii fif }]

where [, is the irradiance of the incident light before the first polarizer and [ is the
irradiance of the transmitted light after the last polarizer.
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3. {20 points) Two microscope slides are placed together but held apart at one end by
a thin piece of tin foil. Under sodium light (589 nm} normally incident on the air gap
formed between the slides, one observes exactly 40 bright fringes from the edges in
contact to the edge of the lin foil. Determine the thickness of the foil.
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4. The following figure shows the variation of irradiance with vertical distance from the
axis at the screen, which has been measured from N identical parallel slits. The
distance frem the slils to the screen is 20 meters. The wavelength of the light to

pass through the slits is 600 nm. Suppose each slit has a slit width & with slit
separation a.

4a) {18 points) Find cut the values of M, b, and a.

4b) (12 points) Write the expression for the envelope (i.e. the dash ling) in the figure
and explain its physical implication,
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