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Problem 1

Two parallel narrow horizontal slits in an opaque vertical screen are separated center-to-
center by 2.644 mm. These are directly illuminated by yellow plane waves from a filtered
discharge lamp. Horizontal fringes are formed on a vertical viewing screen 4.500 m from
the aperture plane. The center of the fifth bright band is 5.000 mm above the center of
the zeroth or central bright band.
(a) Determine the wavelength of the light in air.
(b) If the entire space is filled with clear soybean oil (n=1.4729), where would the fifth
fringe now appear?

Problem 2

An expanded beam of red light from a ruby laser (λ0 = 694.3 nm) is incident on a screen
containing two very narrow horizontal slits separated by 0.200 mm. A fringe pattern
appears on a white screen held 1.00 m away.
(a) How far (in radians and millimeters) above and below the central axis are the first
zeros of irradiance?
(b) How far (in mm) from the axis is the fifth bright band?

Problem 3

Suppose that the plane wave which illuminates the interference apparatus is not normally
incident on the identical slits, but instead propagates at an angle θ0 to the x-axis. Assume
that the spherical waves emitted by each slit have the same amplitude and also the same
phase (at the slits) as the plane wave which illuminates them. Show that for the case
of two-slit far-field interference, assuming narrow slits, the intensity of the characteristic
interference pattern appearing on the projection screen is
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For the sake of simplicity, let us concentrate on the limit d � λ in which the innermost
(i.e., low j) interference fringes are located at small θ. Assuming that θ0 is also small,
show that the bright fringes in the interference pattern are located at

θ = θ0 +m
λ

d
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where m is an integer.



Figure 1: Two-slit interference at oblique incidence.

Problem 4

A source is situated at an equal distance from two slits separated by a distance d. It
emits two coherent waves of equal amplitudes and close wavelengths λ and λ + δλ. The
interference is observed on a screen at a long distance D from the slits. Show that the
intensity at a point P situated at a distance x from the symmetry plane is
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where i = λD
d

.


