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Induced Absorption / Stimulated Absorption / Absorption

nd without any externy

Spontaneous emission : ' y
['his procexxsin which an excited atom ciitsa phl non all hy isella
impetus is known as spontancous emission. . o
An excited atom can stay al the excited level for an average | ifetime 7,, - Ifit l-:-i not stirnulate]
oy anv other ngent during its short lifetime, the excited atom undergocs o trans:tion o }hc lowe
cr—ﬁc'rg_v state on its own. DPuring the trmmsition it gives up the excess cnergy in the forn ofa photen,

as shownin fig.
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[Fig : Spontaneous emission process a) emission (b) Material exils photons)

W"hen: Adenotes an atom in the lower state & *A*” an excited atom. The number of atoms
per unit volume makes the upward transitions from lower level to upper level per second is called
the rate of absorption transition. i.e.
= R dN,

abs T g —--(2)

where - dN /dt is rate of decreasce of population at the rate of lower level E|.
Alwo the rate of absorption transition can also be represented by the rate of the increase of

population at the upper level, by is as,
dN
B et meses (3

comp (2) & (3 y we have,




Spontaneous Absorption

[nduced Absorption : An atom residing in the lower energy level E . may absorb the

ir...Jent photon and jump to excited state E, asdepicted in Fig. This transmon is known as
induced or stimulated absorption or snnply absorption.
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[Fig. a) Induced absorption (b) Material absorbs photons]



Stimulated Emission

Stimulated Enuission :
The Process of enidssion of photon by an excited atom through a forced t
under the influence ofan external agent is called induced or stimulated emission.
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Fig. Stimulated emission {aj emission (b) material emifs photons in coordinated mannes

A*+hv ~+A+2hv - (1)
The rate of stimulated emission of photons is given by,
R,=8y WM, moet (2)

where, B, is Einstein coefficient for stimulated emission.
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Light Amplification and Coherence

[Fig. Multiplication of stimulated emission]
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Population Inversion
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_Encrpy
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Laser Pumping
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Ruby Laser
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[Fig. a : Schematic representation of Ruby laser] ! Ground State

[Fig, b : Energy levels of chromium ruby laser]



He — Ne Laser
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[Fig. a : Schematie representation of Tle - Ne Inser]



He — Ne Laser Energy Level Diagram
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€O laser
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[Fig.(L): Schematic representation of o enrhon dioxide Iaser]
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CO:2 Laser Energy Level Diagram
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Applications

1. Biological

3. Industry
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