
Lecturer

Department of Science & Humanities

Military Institute  of Science and Technology (MIST)

Optics
(Lec-6)

Abdul Barik

Date: 26.06.2023



OUTLINES

 Diffraction

 Fresnel & Fraunhofer diffraction

 Fraunhofer diffraction by a single slit 



Diffraction

Diffraction is the slight bending of light as it passes around the

edge of an object. The amount of bending depends on the relative

size of the wavelength of light to the size of the opening. If the

opening is much larger than the light's wavelength, the bending

will be almost unnoticeable. However, if the two are closer in size

or equal, the amount of bending is considerable, and easily seen

with the open eye.



Condition of diffraction

There are two conditions for the production of diffraction

 In case of straight edge: The edge should be very sharp and its width is to

be equal to or is of the order of the wavelength, λ of light.

 In case of thin hole: the diameter of the hole should be extremely very

small such that it is equal to or is of the order of the wavelength λ of light.

Diffraction is of two types

(1) Fresnel’s class of diffraction

(2) Fraunhofer’s class of diffraction



Fresnel’s class of diffraction

When the source of light and the screen are at finite distance from the

obstacle, then the diffraction observed due to the obstacle is called the

Fresnel class of diffraction.

In this type of diffraction wave fronts are generally spherical or cylindrical.

This type of diffraction occurs in a straight edge, fine wire and narrow slit.

Fraunhofer’s class of diffraction

When the source of light and the screen are effectively at infinite distance

from the obstacle or aperture causing diffraction, then that type of diffraction

is called Fraunhofer’s class of diffraction.

In this type of diffraction wave fronts incident on the obstacle or aperture is

plane.



Fig: (a) Fresnel class diffraction, (b) Fraunhofer class diffraction.



Fraunhofer diffraction by a single slit 

Let a beam of parallel monochromatic light be incident normally on an opaque plate in

which there is a slit. Let a be the width of the slit and ds be an element of width of the

wavefront in the plane of the slit, at a distance s from the center O, which shall be referred

to as the origin. The part of each wavelet travelling normally to the slit, are brought to

focus at Po by the lens while the parts, travelling at an angle θ with the normal are brought

to focus at P. AB, CD, EF etc. can be regarded as parallel rays reflected at an angle θ.

Let us first consider the wavelet emitted by the element ds situated at the origin then the

equation of a spherical wave as,
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where a is the amplitude. The wavelet emitted by the element ds produce an infinitesimal

displacement dy at po represented by the equation,
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Where r.ds is the amplitude of the wave.
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This equation represent a new simple periodic motion of aplitude

R = (a sin β) / β   where β = (π / λ) a sinθ

Due to the neglect of the factor r/x durig the summing up process, this expression for R

differs by some arbitary constant from the true amplitude. It will be more correct to write

𝑅 = Ro

sin 𝛽

𝛽



Position for principle maxima:




