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Two-level system
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Photon mode density

“cavity”

We place our two-level system in a “cavity”
What are the density of photon modes in this cavity?
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Relations between the coefficients
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Spontaneous emission

Transition rate from
State 2 to State 1
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Spontaneous emission can be interpreted as the stimulated emission
from a single photon in each optical mode. 
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Spontaneous emission in semiconductor
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Spontaneous emission in semiconductor
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Spontaneous emission spectrum 3 -1 -1cm s eV
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Spontaneous emission spectrum

GaAs (bulk)
T = 300K

18 -3×10n = 2 cm

17 -3×10n = 5 cm

18 -3×10n = 1 cm
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Spontaneous emission spectrum
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C

V

Low-injection

For low-injection (Quasi-Fermi levels are within the bandgap)
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Radiative rate
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Quantum well

18 -3×10n = 2 cm

17 -3×10n = 5 cm

18 -3×10n = 1 cm

Note:  Linewidth effects are ignored
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InGaAs/InP quantum well
6nm thick, T=300K

1 1C HH−
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Light emitting diodes

“yellow-gap”

Krames et al. Journal of Display Technology, Vol. 3, No. 2, June 2007
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Source: Compound Semiconductor

Thin-film flip chip flip chip vertically-injected thin film

Source: Lumileds


