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Double dit interference

In Young’s double slit interference experiment, two inflgtemall slits are illuminated by a single plane wave (seaiFédl)

of wavelength. The interference pattern which appears on a screen far isveagesult of the different distance traveled by
the light from the two slits. If the slit separationdsand the screen is at a distarice> d from the two slits, the interference
maxima and minima occur at anglésuch that

maxima dsin6 = mA
minima dsind = (m+%))\ m=0,1,23... (1)
This leads to a simple intensity function:
1(8) = cog [? sine] . @

However, when the slits have a finite apertar¢he resulting intensity pattern becomes a combinatioh@stmple Young'’s
experiment and the single slit diffraction derived above.

. . 2
1(6) = %m’ cog [%sin@]. 3)

The second term is a simple two slit interference patterh agfually spaced minima and maxima while the first term, ragisi
from single slit diffraction, is more slowly varying and mdetes the intensity and introduces some additional minima

Diffraction gratings

A diffraction grating is similar to an ideal double slit withe difference that instead of two sources interfering e ghaxima,
the diffraction grating contains many “slits”. The angytesition of the maxima is given by

nA =dsin@ (4)

where@ = arctarfx/L), n is the order number (0,1,2...), x is the distance ofiflenaximum from the central maximum
(n=0),d is the spacing of the rulings in the grating, dné the distance between the grating and the screen. Thesityten
of a diffraction grating appears to be very different frorattbf a simple double slit, however, because the superposifi
many “slits” results in only the sharp maxima being visible.

You will have a red laser, a set of double slits with two diffier spacings, and at least three different diffractioniggat
(including one with unknown spacing). Using the slits ane ¢jnatings, devise a procedure to measure the wavelength of
the laser and the spacing of the unknown diffraction gratifigeat the results obtained from the double slits, and mpati
separately and compare the results. Which one of these dwe#ppears to give the most accurate results for the wawaleng
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Figure 1: Double slit interference, maxima and minima




