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n(t): carrier density
p(t): photon density
∆ω∆ω∆ω∆ω(t): instantaneous radial frequency
φφφφ(t): instantaneous phase
q: electron charge

Va: active layer volume
r(n): carrier recombination rate

gm(n,p): gain from stimulated emission

ΓΓΓΓ: optical confinement factor (Va/Vopt)

ττττph: photon lifetime

rsp(n): spontaneous emission in lasing mode
αααα: linewidth enhancement factor

Nth: threshold carrier density

G0: differential gain factor

N0: transparency density
εεεε: gain compression factor

ττττs: linear recombination time
B: bimolecular recombination coefficient
C: Auger recombination coefficient

ββββsp: spontaneous emission factor
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e(t,0): complex field amplitude at distance 0

e(t,L): complex field amplitude at distance L

�(ω(ω(ω(ω,0): optical spectrum at distance 0

�(ωωωω,L): optical spectrum at distance L

D: fiber dispersion (= 17ps/nm/km)

L: wavelength (=1550nm)

c: speed of light
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Dynamic or transient chirp

Adiabatic or low frequency chirp
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It doesn’t matter what the respective signs of chirp and dispersion are: the pulse gets “compressed”
D=17ps/nm/km, L=40km, ∆τ∆τ∆τ∆τ=50ps, ����∆λ∆λ∆λ∆λ=0.075nm
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Streak Camera

Grating disperses the wavelengths along the 
slit (vertical direction) of the streak camera
Streak camera sweeps the signal in the 
horizontal direction ���� time

Today this can be done with a OSA with 
monochromator output

Time (0.4ns full scale)
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2D images on streak camera: P(λλλλ,t)
Instantaneous wavelength: λλλλ(t) (average over vertical direction for each t)
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