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Chapter 6 

Interference 

 
 

Q: Discuss coherent and incoherent sources. 

Ans: whenever the two needles vibrate with a constant phase difference, a 

stationary interference pattern is produced. The positions of the maxima and 

minima will, however, depend on the phase difference in the vibration of the two 

needles. Two sources which vibrate with a fixed phase difference between them 

are said to be coherent. 

the two needles are sometimes vibrating in phase, sometimes vibrating out of 

phase, sometimes vibrating with a phase difference of p/3, etc.; then the 

interference pattern will keep on changing. If the phase difference changes with 

such great rapidity that a stationary interference cannot be observed, then the 

sources are said to be incoherent. 

 

Q:derive the expression for intensity by superposition of two waves. 

Ans: 
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is carried out. 

 

Q:describe youngs double slit experiment. 

Ans: 
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Q:explain llyods mirror arrangement. 

Ans: 
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 Q: disĐuss fresŶel’s ďiprisŵ. 
Ans: Fresnel devised yet another simple arrangement for the production of 

interference pattern. He used a biprism, which was actually a simple prism, the 

base angles of which are eǆtremelǇ small (~20’). The base of the prism is shown in 

Fig. 14.19, and the prism is assumed to stand perpendicular to the plane of the 

paper. Point S represents the slit which is also placed perpendicular to the plane 

of the paper. Light from slit S gets refracted by the prism and produces two virtual 

images S1 and S2. These images act as coherent sources and produce interference 

fringes on the right of the biprism. The fringes can be viewed through an 

eyepiece. If n represents the refractive 
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Q:Describe the phase change on reflection.hence deriǀe stoke’s relatioŶ. 
Ans: We will now investigate the reflection of light at an interface between two 

media, using the principle of optical reversibility. According to this principle, in 

the absence of any absorption, a light ray that is reflected or refracted will 

retrace its original path if its direction is reversed. 

Consider a light ray incident on an interface of two media of refractive indices n1 

and n2 as shown in Fig. 14.22(a). Let the amplitude reflection and transmission 

coefficients be r1 and t1, respectively. Thus, if the amplitude of the incident ray 

is a, then the amplitudes of the reflected and refracted rays are ar1 and at1, 

respectively. 

We now reverse the rays, and we consider a ray of amplitude at1 incident on 

medium 1 and a ray of amplitude ar1 incident on medium 2 as shown in Fig. 

14.22(b). The ray of amplitude at1 will give rise to a reflected ray of amplitude 

at1r2 and a transmitted ray of amplitude at1t2, where r2 and t2 are the amplitude 

reflection and transmission coefficients, respectively, when a ray is incident 

from medium 2 on medium 1. Similarly, the ray of amplitude ar1 will give rise to 

a ray of amplitude ar2 1 and a refracted ray of amplitude ar1t1. According to the 

principle of optical reversibility, the two rays of amplitudes ar2 1 and at1t2 must 

combine to give the incident ray of Fig. 14.22(a); thus 
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Q:Discuss interference by thin films. 

Ans: 
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Q: what are haidinger fringes. 

Ans: Haidinger fringes are interference fringes formed by the interference of 

monochromatic and coherent light to form visible dark and bright fringes. Also 

known as fringes of equal inclination, these fringes result when light from an 

extended source falls on a thin film made of an optically denser medium. 

They are also known as fringes of equal inclination because the changes in the 

optical path are due to the changes in the direction of incidence and hence in 

the value of ϴ 

 

Q:what are fizeau fringes.  

Ans: Interference fringes of monochromatic light from interference in a 

geometrical situation other than plane parallel plates are known asFizeau 

fringes.they are also known as fringes of equal thickness. Interference fringes in 

light from a Fizeau interferometer. 

 

Q:derive an expression for refractive index index of liquid froŵ ŶeǁtoŶ’s riŶg 
experiment. 

Ans: The experiment is performed when there is an air film between the plano-

convex lens and the optically plane glass plate.The diameter of the mth and the 

(m+p)th dark rings are determined with the help of a travelling microscope. 

 
As shown in figure arrange the lens with glass plate. Pour one or two drops of 

liquid whose refractive index is to be determined without disturbing the 

arrangement. Now the air film between the lens and glass plate is replaced by 

the liquid. The diameters of m+pth and mth rings are determined. 
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Chapter-7 

MiĐhelsoŶ’s iŶterferometer 

 
 

Q: Describe the construction and working of Michelson Interferometer. Explain 

how you will determine the wavelength difference of two components of a line 

by Michelson Interferometer. 

OR 

Explain the working of Michelson's interferometer. How circular fringes he 

produced with it. 

Ans: Working of Michelson's Interferometer :  

Michelson designed an instrument for the measurement of wavelength of 

sodium light, thickness of thin film and for many applications. The instrument is 

based on principle of interference of light known as Michelson's Interferometer. 

 

It is based on principle of interference of light by the way of division of 

amplitude. According to this the incident beam is divided into two parts and 

sent into two perpendicular directions and brought back together by using 

plane mirror to interfere each other. 
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Construction: 

 It consists of two highly polished plane mirror M1 and M2, with two optically 

plane glass plate G1 and G2 which are of same material and same thickness. The 

mirror M1 and M2 are adjusted in such a way that they are mutually 

perpendicular to each other. The plate G1 and G2 are exactly parallel to each 

other and placed at 45° to mirror M1 and M2. Plate G1 is half silvered from its 

back while G2 is plane and act as compensating plate. Plate G1 is known as 

beam-splitter plate. 

 

The mirror M2 with screw on its back can slightly titled about vertical and 

horizontal direction to make it exactly perpendicular to mirror M1. The mirror 

M1 can be moved forward or backward with the help of micrometer screw and 

this movement can be measured very accurately. 

 

Working:  

Light from a broad source is made paralied by using a convex lens L. Light from 

lens L is made to fall on glass plate G1 which is half silver polished from its back. 

This plate divides the incident beam into two light rays by the partial reflection 

and partial transmission, known as Beam splitter plate. The reflected ray travels 

towards mirror M1 and transmitted ray towards mirror M2. These rays after 

reflection from their respective mirrors meet again at 'O' and superpose to each 

other to produce interference fringes. This firings pattern is observed by using 

telescope. 

 

Functioning of Compensating Plate:  

In absence of plate G2 the reflected ray passes the plate G1 twice, whereas the 

transmitted ray does not passes even once. Therefore, the optical paths of the 

two rays are not equal. To equalize this path the plate G2 which is exactly same 

as the plate G1 is introduced in path of the ray proceeding towards mirror M2 

that is why this plate is called compensating plate because it compensate the 

additional path difference. 

 

Measurement of Wavelength of Monochromatic Light:  

Monochromatic Light is allowed to fall on plate G1. The M.I. is adjusted for 

circular fringes. For this mirror M1 is made exactly perpendicular to mirror M2 

with the help of leveling screw and movable mirror M1 is moved in such a way 

so that G1M2 = G1M1. 
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Consequently circular fringes are observed when viewed through telescope. 

Suppose the separation between real mirror M1 and image of mirror M2, M2' is 

such that a nth order dark ring is formed at the centre in the field of view. Thus 

the conditions for dark fringe at centre. 

 

Formation of Circular Fringes:  

The shape of fringes in M.I. depends on inclination of mirror M1 and M2. 

Circular fringes are produced with monochromatic light, if the mirror M1 and M2 

are perfectly perpendicular to each other. In this position an image of mirror 

M2, M2' is formed due to half silvered polished plate G1, just below the mirror 

M1. The virtual image of mirror M2 and the mirror M1 must be parallel. 

Therefore it is assumed that an imaginary air film is formed in between mirror 

M1 and virtual image mirror M'2. 

 

The interference pattern can be considered as the rays of light reflected, from 

the surface of mirror M1 (real) and mirror M2 (virtual). Therefore, the 

interference pattern will ve obtained due to imaginary air film enclosed 

between M1 andM'2. 

From Fig. if the distance M1 and M2 and M'2 is'd', the distance between S'1 and 

S'2 will be 2D. 

These circular fringes which are due to interference with a phase difference with 

a phase difference determined by the inclinatioŶ '∂' are kŶoǁŶ as friŶges of 
equal inclination. 

Circular fringes can be seen by telescope because they are formed at infinity 

because they are formed due to two parallel interfering rays. When d becomes 

zero, the whole pattern becomes dark. Since a circular fringe is formed at the 

same inclination so they are called fringe of equal inclination and also called 

Haidinger's fringes. 

 

  




