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EXPERIMENT 10.  MULTIPLE-SLIT DIFFRACTION
USING GRATINGS
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Overview

When laser light is transmitted through a series of narrow parallel slits
spaced closely together, each slit produces a diffraction pattern that over-
laps the patterns produced by the others. If the slits are evenly spaced,
a pattern very similar to that of the double slits emerges, but much
brighter.  In this experiment we will investigate the diffraction and inter-
ference patterns produced by three diffraction gratings. Because photo-
graphic film shrinks during processing, all of the line spaces depicted in
the illustrations and instructions below should be taken as approximate
values. 

Procedure

A. Aim the laser at a screen at least three meters away. Hold the dif-
fraction slide mosaic in the laser beam so the diffraction grating with
25 lines/mm is in the beam. Walk close to the screen and carefully
observe the diffraction pattern. Compare the fine detail of the bright
fringes with the detail of the double-slit diffraction patterns in the
previous experiment.

B. Place the middle diffraction pattern, with 50 lines/mm, in the laser
beam and again observe the pattern carefully. Compare the spacing
of fringes in this diffraction pattern with the spacing from the 25
line/mm grating observed in Step A. Record your results.

C. The formula that relates wavelength of the light and spacing of slits
is identical to the one used for double slit diffraction:

Where λ is the wavelength of light (6.328 x 10-7 meter)
d is the distance between adjacent slits
sin θ is the distance between two adjacent fringes
divided by the distance between that diffraction
grating and the screen

Adjust the positions of the laser and the screen so they are five
meters apart. Using the formula above, determine the distance (d)
between adjacent slits on each of the three diffraction gratings.

D. Change the distance between the laser and the screen to a different
value and repeat Step C. If your measurements and calculations
were correct, the results should be identical to those previously
determined. This will provide confidence in your measurement
techniques and calculations.  

θλ sin•= d


