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dn_ 1) [n(0)]- g.,In), p(O)] (1)

dt  qv,
L= e, In(0).p(0]-

xp(t) + g [n(t)]

ph

pu(t) = & = adig, In()0]- 9,,(N,, O]

gm(n’p):Goln e

N,

1
1+ep

A

n(t): carrier density

p(t): photon density

Dw(t): instantaneousradial frequency
f (t): instantaneous phase

g: electron charge

V,: activelayer volume
r(n): carrier recombination rate

0,,(n,p): gain from stimulated emission
G optical confinement factor (V,/V )
tph: photon lifetime

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

N, threshold carrier density
G, differential gain factor
Nq: transparency density

e gain compression factor

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

b,,: spontaneous emission factor
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e(t,L) = 1 E(w,L)e™ dw
2p
I 2
b,=-— DL
4pc

e(t,0): complex field amplitude at distance O

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

(w,0): optical spectrum at distance 0

(w,L): optical spectrum at distance L

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

L : wavelength (=1550nm)
C: speed of light

1 "0 (

0+

0



Power (a.u.)

0.1

Okm, ER=3.0dB

Time (ns)

¥ amgepa:
i3

=
=]
LA

Power (a.u.)

0.1

20km, ER=3.0dB

Time (ns)

I "0 ( 0+




80km, ER=3.0dB
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Dynamic or transient chirp

Adiabatic or low frequency chirp
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Power

2 | T
o | Total power
g 1 Power in| of 1 bit
g Power in| of O bit
05F .
0 | |
-10 5 0 5 10
Time
3 T T T 3 T T I
2F - g 2F .
o
1 1
O | | O | |
-10 5 0 5 10 -10 5 0 5 10
Time Time
Wavelength of 1 bit travels slower Wavelength of 1 bit travelsfaster
than wavelength of O bit than wavelength of O bit

It doesn’t matter what the respective signs of chirp and dispersion are: the pulse gets“ compr essed”
D=17ps/nm/km, L=40km, Dt=50ps, DI =0.075nm | «g ( g+ ¢
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Grating disper ses the wavelengths along the
dit (vertical direction) of the streak camera
1& ﬁ Streak camera sweepsthesignal in the
“111 Streak Camera horizontal direction  time
Today this can be done with a OSA with
monochromator output

Wavelength

>
Time (0.4nsfull scale)
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2D images on streak camera: P(l ,t)
| nstantaneous wavelength: | (t) (average over vertical direction for each t)

| P(1,tl

P(l ,t)dl

| (t)=

14 1

124 10GHz = 0.08nm
] @1550nm

Optical Frequency Deviation (GHZ2)
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Average Power Penalty (dB)
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