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OUTLINES

<+ Polarimeters
<« Laser
«» Application of Laser




Polarimeters

A polarimeter is a scientific instrument used to measure the angle of

rotation caused by passing polarized light through an optically active
substance.

Some chemical substances are optically active, and polarized (uni-directional)
light will rotate either to the left (counter-clockwise) or right (clockwise) when
passed through these substances. The amount, by which the light is rotated, is

known as the angle of rotation. The angle of rotation is basically known as
observed angle.



https://en.wikipedia.org/wiki/Angle_of_rotation
https://en.wikipedia.org/wiki/Polarized_light
https://en.wikipedia.org/wiki/Optically_active

Laser:

The laser is a device that produces a light beam with some remarkable properties:

1 The light is very nearly monochromatic,
2 The light is coherent, with the waves all exactly in phase with one another (Fig.4.23),
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Figure 4.24 An atom can exist in 8 metastsble energy level for a longer time belore radiating than it
can in an ordinary energy level.
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3 A laser beam diverges hardly at all. Such a beam sent from the earth to a mirrer left
on the moon by the Apollo 11 expedition remained narrow enough to be detected on
its return to the earth, a total distance of over three-quarters of a million kilometers.
A light beam produced by any other means would have spread out too much for this
to be done.

4 The beam is exwremly intense, more intense by far than the light from any other
source. To achieve an energy density equal to that in some laser beams, a hot object
would have to be at a temperature of 10" K,




The last two of these properties lollow from the second of them.

The term laser stands for light amplification by stimulated emission of radiation.
The key to the laser is the presence in many atoms of one or more excited energy lev-
els whose lifetimes may be 107 s or more instead of the usual 107% 5. Such relatively
long-lived states are called metastable (temporarily stable); see Fig, 4.24.

Three kinds of transition involving electromagnetic radiation are possible between
two energy levels, B and E, in an atom (Fig. 4.25). If the atom is initiclly in the
lower state Fg, it can be raised to E, by absorbing a photon of energy E; — Ep =
hw. This process is called stimulated absorption. If the atom is initially in the upper
state E,, it can drop to Ey by emitting a photon of energy he. This is spontaneous
emission.

Einstein, in 1917, was the first to point out a third possibility, stimulated emis-
sion, in which an incident photon of energy hv causes a transition from F, to E,.
In stimulated emission, the radiated light waves are exactly in phase with the
incident ones, so the result is an enhanced beam of coherent light. Einstein
showed that stimulated emission has the same probability as stimulated absorp-
tion (see Sec. 9.7). That is, a photon of energy hv incident on an atom in the upper
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Figure 4.25 Transitions between two energy levels in an atom can occur by stimulated absorption,
snnntaneous emission, and stimulated emission.




state E; has the same likelihood of causing the emission of another photon of
energy hv as its likelihood of being absorbed if it is incident on an atem in the lower
state Ep. :

stimulated emission involves no novel concepts. An analogy is a harmonic oscilla-
tor, for instance a pendulum, which has a sinusoidal force applied to it whose period
is the same as its natural period. of vibration, If the applied force is exactly in phase
with the pendulum swings, the amplitude of the swings increases. This corresponds
to stimulated absorption. However, if the applied force is 180° out of phase with the
pendulum swings, the amplitude of the swings decreases, This corresponds to stimu-
lated emission,




