Elliptical and circular polarisation
Fy = Ersin (wt)
Fy = Egsin (wt + ¢)
Plane polarised ¢ =0,m, 27 Ec
¢ =m/2,31/2.., FEs = FE,

Circularly polarised



Superposition of two SHM
In perpendicular directions:
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Elliptic polarisation




Production of elliptically polarised light

I ! i A O=Acosb

0 E= Asin®

o Green lines show the
Birefringent crystal direction of the optic axis



Retarders
Optical path difference created between the

O-ray and the E-ray when the light travelled
d distance In a birefringent medium.

A = d|ng — ne|

2
¢ = ;\Td\no — ne‘

Quarter wave, Half wave and Full wave

A=A, A2, A
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Half wave plate
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Optic axis



Interference of polarised light
Fresnel-Arago laws

1. Two coherent rays polarised
at right angles do not interfere

2. Two parallel coherent polarised
rays will interfere in the same
way as will ordinary light



Optically active medium

Specific rotation
= 21.72 Deg/mm
for Sodium lines

A
J

L

%tic axis

Dextro

O
=
S
N

IS
VAN




Sugar, Glucose and Fructose
Specific rotation

Sugar  Ci12H22011 66.47 °
(Sucrose or Cane sugar)

Glucose-D  Cgll190g £ 7°
( Dextrose or Grape sugar) '
Fructose CeH150

611126 _ 920

(Levulose or Fruit sugar)



Mutarotation. The specific rotations of the o and 3
anomers of d-glucose are +112 degrees and +18.7
degrees, respectively. Specific rotation, [a], IS
defined as the observed rotation of light of
wavelength 589 nm (the d line of a sodium lamp)
passing through 10 cm of a 1 g ml-t solution of a
sample. When a crystalline sample of a-d-
glucopyranose is dissolved in water, the specific
rotation decreases from 112 degrees to an
equilibrium value of 52.7 degrees. On the basis of
this result, what are the proportions of the o and 3
anomers at equilibrium? Assume that the
concentration of the open-chain form is negligible.






Chirality (handedness)

Chiral object: When the mirror image of the object cannot be
superimposed exactly with the object with rotation in three dimensions.

Not Chiral
/2



Not Chiral




Chiral @ g
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Linearly polarised light as equal mixture
of left and right circularly polarised light.




Optically
active

Due to the chirality of the molecules in an optically active medium one
of the circular polarisations moves with greater speed and the emerging
light has its plane of the linear polarisation rotated.



Faraday effect: The action of magnetic field
makes some media optically active.

6 =VBd 0.00001-0.01 min

) =Verdet cosntant  C2USSem



Kerr effect/Pockels effct

An isotropic medium becomes birefringent
by an application of electric field.

It behaves like a uniaxial crystal with optic
axlis In the direction of the applied field.

The electric field breaks the symmetry and
the medium is polasrised and non-isotropic.
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