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Abstract:

Demonstration of interference pattern in the Newton’s Rings experiment is due to ‘fluid layer’ [1]
present on the surface of the plano convex lens and the glass plate. These fluid layers combine to form
plano convex complex fluid that gives rise to circular density ripples of compressions and rarefactions
that taper off from the centre. The diameter of these ripples called Newton’s Rings vary with the
application of pressure by placing weights in the form of silver rings on the surface of the lens. The
wavelength of Sodium light thus varies with pressure negating the standardization of the wavelength
and thus disputes the wave theory of light.
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1. Introduction:

Newton’s rings are attributed to the interference between the rays reflected from the curved
surface and the plane surface of the air film between the curved surface of the lens and the plane
surface of the glass plate below in the Newton’s Rings experiment [2].When a plano-convex lens of
large radius of curvature is placed with its convex surface on a plane glass plate, a thin air film of
gradually increasing thickness is supposed to be formed between them. At the point of contact, the
thickness of the air film is supposed to be zero.

When a monochromatic light i.e., Sodium light is incident normally on the lens alternate
bright and dark circular fringes can be seen. These fringes are assumed to be circular since the film
has circular symmetry. But this principle is now disputed leading to disputing the validity of the
wave theory of light, with the experimental evidence given below.

1.Methods:

Newton’s Rings experiment is performed using the following apparatus: Sodium vapor
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lamp, Plano-convex lens of large radius of curvature, plane glass plate, traveling
microscope of 10 x magnification, silver rings each weighing 1g and a magnifying reading
lens. Weights are in the form of silver rings; silver metal is chosen because of its
malleability. All the weights are standardized using a digital sensitive balance with utmost
accuracy at the Indian Institute of Chemical Technology (IICT), Hyderabad.

The experiment is conducted several times using different options of weights.
Starting from the smallest weight of 0.1g went up to a highest weight of 159 by adding
weights of 1.0g each. Smallest single weight of 0.1g and the heaviest single weight of 2.0g
are also used. For this purpose silver rings of different diameters and different weights are
made. These rings are placed one above the other gently without disturbing the pattern in
the set-up. Plano-convex lens with its convex surface is placed on a glass plate. The
experimental set up is illuminated by a monochromatic source of light i.e., Sodium Vapour
Lamp. The light is made to incident normally with the help of a condenser glass arranged at
an angle of 45°. Interference pattern consisting of a large number of concentric rings of
gradually increasing diameter from the centre of the lens (point of contact) is obtained. The
entire pattern is viewed through a traveling microscope and the readings are noted. The
selected ring numbers are 2, 4, 6 & 8 and their diameters are computed. Wavelength of the
monochromatic source of light in A is determined using the formula,

DhH-DF
L 4R {m—-n]

Where R = radius of curvature of the lens
D = Diameter of the m" ring

D,.= Diameter of the n ring
3. Results:

The following observations are made and the readings are tabulated.

The readings of the left and right edge readings of the rings in centimeters are noted and
their difference gives the diameter of the respective rings. Finally the wavelength values
with various combinations of rings are determined using the formula mentioned above.
Weight of the plano-convex lens is 0.016485 kg, Radius of curvature of the plano-convex
lens (determined using Spherometer) is 1.02 m and Least count of the microscope is
0.00001 m.
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4. Discussion:

Effect of Pressure on the Newton’s Rings by placing weights:

When plano-convex lens with its convex surface is placed on the glass plate, density
ripples which are regarded as Newton’s rings are produced. If the periphery of the lens is
subjected to pressure by pressing with fingers, the fringes are disarrayed, distorted and
disoriented as they move outward starting from the central point. And when the pressure is
eased, the fringes move back to their original position. So this basic and simple experiment
demonstrates the fact that pressure affects the interference fringes to the extent that their
diameter varies. This phenomenon led to the experiment using weights in the form of rings
to exert pressure.

Readings are noted starting with zero weight and for 2.0g, 4.0g, 6.0g, 8.0g, 10.0g &
12.0g. Fringe shift occurred at 12.0g.As the pressure increases the diameter increases and
fringe shift occurs at a later stage resulting in the change of ring number, with the
transformation of the central spot into a new ring. The selected ring numbers 2,4,6 & 8 now
turn into 3,5,7 & 9 respectively and the central spot becomes ring number 1. These
observations are tabulated and the change in diameter values can be clearly seen.

If the experiment is started with a bright central spot, it gradually turns into a faint
dark spot then a full dark spot and eventually turns out into a new ring. Thus the central
spot becomes ring number one and the first ring becomes second and so on. In the initial
stages of experimentation, smaller weights such as 0.1g & 0.5g have been used but
profound results were not obtained. But with the use of larger weights stark difference in
terms of variation of diameter and transformation of central spot into a new ring observed
clearly. Further the size and the position of the rings also changed. Finally the standard
wavelength value 5893 A is not obtained.
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Fluid Layer:

The presence of fluid layer on the surfaces of the lens and the glass plate due to
ambient gases is evident in this experiment and it replaces the air film. Earlier experiments
have revealed that the thin fluid layer covering the curved surface of the plano-convex lens
and the glass below combine to form a plano-convex shaped complex fluid. In this complex
fluid, density ripples in the form of compressions and rarefactions are formed and these
ripples taper off from the centre. When the pattern is illuminated by Sodium vapour lamp,
the compressed portions look dark and the rarefied portions look bright.

When the pressure is exerted on the lens, plano-convex complex fluid gets distorted due to
density variations and fringes get broadened.

5. Conclusion:

The diameter of the rings increased gradually with the increase of weight in steps of
1g.The central spot transformed gradually into a ring and as the weight increased further it
transformed into a clear ring. So this experiment reveals that the plano convex complex
fluid present at the point of contact of lens and glass plate by combination of the fluid layers
adhering on the curved surface of the lens and the plane surface of the glass plate, is playing
role in the formation of ripples as interference fringes. Thus the concept of air film giving
rise to interference fringes in Newton’s Rings experiment is ruled out. This substantiates
the particle nature of light.
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