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Introduction Silicon laser: “holy grail” of optical Jaynes-Cumming model
communications of silicon phoxonic crystal cavity

The main roadblock is the fact that the silicon H =ho,0,, +how,a"a+ho,b™b—hg (&Qeab + 6ega+b+)
has an indirect energy bandgap and, therefore,
It Is highly inefficient as a light source ,
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Einstein’s coefficients
for indirect gap semiconductors

R, =Stimulated emission of photons and phonons

R, = Stimulated emission of photons and spontaneous emission of phononses

Ryq =Spontaneous emission of photons and stimulated emission of phonons

R,, = Spontaneous emission of photons and phonons

At thermodynamic equilibrium
must be fulfilled
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Optical gain and the Purcell Effect

The rate of spontaneous emission depends partly on the
environment of a light source (excited atom). This means that by
placing the light source In a special environment, the rate of
spontaneous emission can be modified
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