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DIFFRACTION
FRAUNHOFER DIFFRACTION BY N SLITS: DIFFRACTION GRATING
• We have seen that the intensity produced by double slits is four times of that

of single slit. Therefore, it is expected that the device having more number of
slits will produce large intensity

• So now we consider a large number of parallel slits of equal widths separated
by equal opaque spaces. Such a device that makes use of multiple slit
diffractions is called the diffraction grating.

• It is constructed by ruling large number of fine, equidistant and parallel lines
on a optically plane glass plate with the help of fine diamond point.

• The ruled lines are opaque to light while the space between any two lines is
transparent to the light and acts as a slit. There are about 15,000 lines per inch
in such a grating.



DIFFRACTION
• Let a parallel, collimated beam of monochromatic light of wavelength λ be

incident normally on N-parallel slits (grating) each of width b and separated
by a opaque distance d. The sum of b and d is known as grating element.

• The middle points in two consecutive slits separated by the distance (b + d)
are known as corresponding points. Let the diffracted light be focused by a
convex lens L on the screen XY placed in the focal plane of the lens. All the
secondary waves traveling in the direction parallel to the direction of
incidence are brought to focus at a point C .

• The point C corresponds to the position of central bright maximum. The rays
making an angle θ with the direction of incidence are focused at a point P.
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