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- Newton’s rings in polarised light

An erroneous statement regarding the above-mentioned subject is made in
Preston’s ‘Theory of Light’ (p. 363, 1901 edition) and also in Edser’s ‘Light’
(p. 519, 1902 edition). As the error is a rather serious one, it seems worth while to
point it out.

When the rings are seen between two lenses of the same substance, by light
polarised perpendicularly to the plane of incidence, reflected at an angle greater
than the polarising angle of the substance, it is stated that the centre of the rings is
bright. That this is wrong can be seen. For:

(1) Stokes has shown from the principle of reversibility that, whatever be the
nature of light, the centre of the rings seen between lenses of identical refractive
indices is black at all incidences of the light.

(2) Since the centre of the rings is black at all incidences for common light and -
for light polarised in the plane of incidence, it follows by resolution that it is also
black when the light is polarised in a perpendicular plane.

~(3) When the angle of incidence is less than the polarising angle, the coefficients

of reflection in glass and in air at the bounding surfaces of the two media are
opposite in sign. It is argued that, on increasing the incidence, the coefficient of
reflection in air changes sigti as the polarising angle is passed, and therefore at
such incidences the two coefficients agree in sign, and destructive interference no
longer takes place. Really, however, it appears from Fresnel’s formula (coefficient
= —tan(i — r)/tan (i + r) that both the coefficients change sign as the incidence
passes through the polarising angle, and therefore continue to differ in sign, as can
be directly shown from the principle of reversibility. Destructive interference
does, therefore, take place.

(4) T have shown by experiment that the statement is not true.

(5) Airy has shown (Lloyd’s ‘Wave Theory,” p. 178, and Jamin’s ‘Optique
Physique,’ p. 503) that when the two lenses differ in refractive index, the centre of
the rings seen in light polarised perpendicularly to the plane of incidence is white
only when the incidence lies between the angles of polarisation of the two media.
Outside these limits the centre is dark.
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