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Introduction of Einstein coefficients

The Einstein A coefficients are related to

the rate of spontaneous emission of light, and

\
|

the Einstein B coefficients are related to the

absorption and stimulated emission of light.
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LTI ITIONS

Stimulated absorption Spontaneous emission
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Before absorption After absorption ‘ state
Rate of absorption is given by, Rate of spontaneous emission is given by,
Rag 0 pN; Rep a pN,
Rpg- B1; PNy Rgp _Az1 PN,
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Stimulated emission
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Rate of stimulated emission is given by, '

i .
A 4
Rsr & pN, _
Rgp- By PN,

t1l LOwer knergy State t2: Higher Energy State
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| aser Radiation: INSTIDIPNE

Under thermal equilibrium, the mean population N, and N, in the lower
and upper energy levels respectively remains constant.
This condition requires that the number of transition from E, to E,

must be equal to number of transition from E; to E,

Thus, The rate of absorption = The rate of emission
Ry = Rep+Rgy
Bi; PNy = Ay Ny +By; pN,

p[B1z Ni-Byy NoJ = Ay N,
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AE 1NE

_|rj ——
BNy — B4 N;
A, 1
— _ » (1
g B, (BIENI 1) ()
b1 N;
From Boltzmann distribution law, the relative population
Where,
Photon Energy (E)=hv = E,-E;------------- (2)
Ny
(hy) /KT
= g s [ 3
m 3)
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Where

LILTFITI IO S

K — Boltzmann constant
T — absolute temperature

A 1
.1,0_321 75 S (4)
21 (Aehp;{f{? _ ‘1)
21
According to Planck’s theory of radiation, the energy distribution is given by
8mhy" 1

» (5)

P = 3 '(Ehﬂfﬁ? — 1)

On comparing equations (4) and (5), we can write

AE 1 1 B'ﬂ:h}’a 1

By (B12 n,xr _ > (eM/KT — 1)
(Bgle “ 1)
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LLTTITITION S

Where
Bi,=B,;,=8 > (6)
A, 8mhy’ ()
e . (7
B, C’
8mhy”
A=0E P R — (Eﬂ)

Equation (6) and (7) known as Einstein relations and (8) gives the relation

between the A and B Einstein’s coefficients.
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