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Analysis of chirping characteristics of a semiconductor
optical amplifier

Jin T ao, Zhou Wen
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Abstract A numerical method for analyzing of the chirping characteristics of a traveling-wave
semiconductor optical amplifier is developed. Including the factors of the finite facet reflectivities and the
spontaneous emission. The theoretical research show that introduce of these factors will reduce the ampl
tude of nonlinear frequency chirping imposed on amplified light pulse.
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1 5 + - Fig. 1 Schematic of a SOA showing

input and output signal pow er

OP" /0z = gP” (1)
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oP™ /0z = gP (2)
ON/0T= 1/(qV)- N/T%— {[g/(hw)][(P"+ P )/ (wd)]+ ZXSP} (3)
,P , N , , q , V . L
, hog , T , Xy w,d L
g : g= Ta(N- Ny (4)
r a , No
(3)
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DY Xyo={(G= D)[(1- R)(1+ RiG)+ (1- R)(1+ R2G)]

/[h(1= RiR2G*)] - 2) x (N/T,) x B (5)
R R
G=exp(h) h
h(T) = ﬁg(z,'f)dz (6)
(H~ (4, ol go— g 1 0P" QP
Rl o st sV B Y g (7)
,80= FaN()(ITC/qVNo— 1) , E = hoowd/ Ta
(7)
B wb=t e (L - P 0T (P (L= P (0 D)
csp%ﬁ[zvom Fi}@ (8)
Coe (G- D[(1- R)(1+R.G)+ (21— R)(1+ R2G)] )
h(1- RiR2G?)
(H (2 .
P" (L, T)= P" (0, Dexp/h(T)] (10)
P” (L, T)= P (0, Dexp/- h(T)] (11)
P*(0,T) = (1- Ry)Puw+ R\P”(0,T) (12)
P (L,T)= R,P* (L, T) (13)
Po(L,T)= (1= R2)P" (L, T (14)
,Pin
(10)~ ( 13) (8), dh/ dT
nGo- G- 1)(1- R)(1+ R,2G "
di I—G% h_ ELt( 0 )1(_ ngz((; 2 %B[N0L+l%] (15)
Go=exp(gol)
AViut e AV (T) = AV(T) + 4%3& (16)
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Pu(T) = (Ei/ TodM)exp(- T/ Ty (17)
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Fig. 2 Frequency chirping AV,, across Fig. 3 Frequency chirping AV, across
the am plified pulse for R = R, the amplified pulse for R, = R,
=9x 107 3(curve a), 5x 1073 = 1074 B= 5% 107 3(curve a),
(curve b) and 10~ *(curve ¢). 10" 3(curve b) and 10~ *( curve
T he amplifier operates with L = ¢). The other parameters are ,
250Mm, Go= 20dB, E;/ E = identical to those of Fig. 2
0.5, '= 0.47,a= 2.3%x 1078
Um? a= 5, B= 1073 and Ny=
10%Hm™ 3
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