Lecture 6a/1

Emission in p-n homojunction
1. Weak doping
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(D,),, (D)), are diffusion coefficients of electrons
in p-type region and holes in n-type region

(Te)ps (Th), are lifetimes of electrons and holes in
p-type and n-type regions accordingly



Lecture 6a/2

Emission in p-n homojunction
1. Heavy doping. Amplification of light.
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Emission in p-n homojunction
2. Heavy doping. Amplification of light.
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Depletion
region

Ax is the region of the light amplification
Ax <L,
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Threshold condition for lasing
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In the waveguide: I' G = g = 0, & is modal gain, I is optical confinement

[' = Ax/d, AX - region of amplification, d — waveguide thickness (d = A/n)
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Lecture 6a/5

Emission in p-n homojunction

Why does j;, increase with increasing T?
The main reason is change of distribution function with T.
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Emission in p-n homojunction
Temperature dependence of the threshold current or gain

Low Temperatures, T ~ OK
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Gain can overcome losses and generation is possible
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Emission in p-n homojunction
Temperature dependence of the threshold current or gain

Room Temperatures
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Gain can not overcome losses and generation is not possible



