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Abstract

Laser works on basis of absorption, spontaneous emission, stimulated emission of radiation by emitting photon of frequency
hv when atom jump from higher energy state to lower energy state.
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Introduction

The world “Laser” is a “Light Amplification by stimulated
emission of radiation”. This concept was introduced by
Einstein in 1917. Laser light, the light from an ordinary light
like bulb emitted when atom jump from one quantum state of
higher energy to quantum state of low energy. The primary
laser solid interaction process is excitation of electrons from
their equilibrium state to some excited state by absorption of
photon.

Characteristic of Laser: Monochromaticity of laser: Light
from ordinary source spread in all direction with possible
velocity is not monochromatic light. ex. The radiation from
florescent neon is monochromatic light. Monochromaticity is
characteristics property of laser having single wavelength.

Coherence: The term coherence means the two source of light
vibrate in the same plane/phase there is constant phase
difference or zero phase difference.

Unidirectional: The light from laser travel in straight line in
one direction light from laser spreads very little.

Methodology

Consider and isolated system having its lowest energy state
(ground state) whose energy E, and higher energy state
(excited state) whose energy E, The process takes place in
which atom move from one energy state to other state as given
by.

Absorption: in figure-1 Initially the atoms are present in its
ground state if the atom has provided external electromagnetic
field atom can absorb amount of energy hv from the external
source and move to higher energy state. This process is called
absorption.
hv =E, - E,
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Figure-1

Shows an isolated system of stimulated emission for single atom

Spontaneous emission: in figure-1 now atom is in excited state
and remain there for very short time period called life time
ie.10® sec. after that atom will move to ground state. In the
ground state atom can remain for unlimited time but in excited
state it can remain for limited time called its lifetime. In
spontaneous emission atom passes from higher energy state to
lower energy state by emitting photon spontaneously.

Stimulated emission: in figure the transition from higher
energy state to lower energy state emission of photon with some
frequency hv implies that atom can passes from excited state
to ground state emitting photon not only spontaneously but
when we supply external field. During this process atom emitted
additional photon having energy hv

Application: i. It is used for voice and data transmission over
optical fiber. ii. It is used for nuclear fusion research and
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astronomical purposes. iii. It is used for reading bar codes,
manufacturing and reading compact discs. iv. It is used for
military purpose. v. It is used in medical field (for performing
surgery of many kinds).

Conclusion

Laser light produces by stimulated emission of radiation having
frequency hv as follow.
hv = En - EO
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When atom undergoes a transition from higher energy state to
lower energy state with a photon of frequency v emitted. The
stimulated and emitted photons are identical in all respect and
combine to form laser light.
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