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• Since in Fraunhofer diffraction the source is effectively at infinite distance, a collimated parallel
beam of monochromatic light of wavelength λ can be taken as incident normally on a narrow slit
AB of width b.

• We divide this wavefront into a large number of points n each sending waves of equal amplitude a
according to Huygens’ principle. These waves get diffracted and then interfere to produce
diffraction pattern on the screen.

• The secondary waves that travel along the direction of incident beam are focused at point C while
those inclined at an angle θ with the direction of incident beam (due to diffraction) are focused at
another point P .

• To find out the resultant intensity at P, we draw a perpendicular AK on BK. It is clear from the
figure that the optical paths of the waves traveled after the plane AK to the point P are equal.
However, the optical paths of the waves originating from points on AB (from A toward B) and
reaching the point P gradually increase.
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• Hence, the phase difference between them gets larger. This is shown in Fig. for n

number of waves each of amplitude a.

• In this figure a phase difference of φ is taken between two successive waves. The
resultant amplitude of these waves at point P is shown as R.

• The total path difference between the waves originating from extreme points A and B
is BK = AB sinθ = b sinθ.

• Therefore, the path difference between different waves originating from all the points
of the slit AB vary between zero and b sinθ.

• The phase difference corresponding to path difference b sinθ will be (2π/λ) b sin θ
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• The resultant amplitude and intensity at point P due to all these secondary waves
can be obtained by vector polygon method.

• Let α be the phase difference between the waves from the initial direction to the
resultant, then 2α will be the total phase difference between the secondary waves
originating from extreme points of the slit AB.

• Here, it is taken that all the amplitudes constitute an arc due to their large number
and small phase difference between them. Because of the symmetry, we have ∠ O =
α and ∠Q = 2α.

• The chord OP gives the resultant amplitude due to all the secondary waves at point
P.
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