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Einstein’s AB Coefficients
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For non-monochromatic light:
P(E,)=n_ N(E,):
number of photons per unit volume per energy interval
n, =— /kl - : Number of photons per state (Bose-Einstein distribution)
e -1
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N (Ezl) = hrzrc —+ :Number of states with photon energy E, ~per unit volume,

per energy interval
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Photon Density of States
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Optical wave e’ satisfies periodic boundary condition

w, =— dispersion relation of photons

(equivalent to energy band structure of electrons)

Number of states with photon energy E_ per unit volume, per energy interval
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Einstein’s AB Coefficients

At thermal equilibrium:
spon stim
R, = Rzllj + R,
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Spontaneous Emission Spectra

Spontaneous Emission

N(E, ) CB VEZ
R = SPO"(Em)dE A f,(1- f)
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R™ = r(E,)dE = B| f, - ;| P(E,)

Absorption coefficient: m1
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Spontaneous Emission and Gain Spectra

for Various Temperatures
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Spontaneous Emission and Gain Spectra
for Increasing AF (T

K)
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