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Hamiltonian: H = Single-particle + Light-matter + Coulomb
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From gain spectrum:

1) Peak gain versus injected carrier
density

2) Spontaneous emission contribution
to current density:
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From gain spectrum:

1) Peak gain versus injected carrier
density

2) Spontaneous emission contribution
to current density:
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Free-carrier absorption:

Net (available) gain:
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From gain spectrum:

1) Peak gain versus injected carrier
density

2) Spontaneous emission contribution
to current density:
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Free-carrier absorption:

Net (available) gain:

Non-radiative contributions to
current density:

Defect (Shockley-Read-Hall) loss
Auger scattering
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Summary: Theory of Laser Gain in a Ge-on-Si Laser

Motivation
Have computation tool for parametric studies of gain in Ge-on-Si lasers

Design parameters: strain and n-doping density

Nonradiative factors: defect and Auger losses, free-carrier absorption

Environmental factors: temperature
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?Interesting dynamics or quantum optics?
Indirect bandgap systems

* Optical buffer in Si?
« LWIin Si?

a‘*x
M / Mg ]_ Phonon assisted strong  * Peltier cooling in the

@D, 6 light-matter coupling strong coupling limit?
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Carmele, Kabuss and Chow, “Highly-detuned Rabi oscillations in a
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