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Abstract: Based on the standard coupled equations describing bi-directionally pumped fiber
Raman amplifiers (BDP-FRAs), a generalized automatic algorithm with the help of genetic
algorithm and cascaded global convergent Broyden method is proposed for the design of broadband
BDP-FRAs. The main advantages of this algorithm are higher efficiency, easier convergence and
wider application. The numerical calculation illustrates that the gain flatness for 10 THz gain
bandwidth is well within £0.6 dB for three kinds of FRAs: discrete amplifiers with different gain
values, single-fiber distributed amplifiers and dispersion-managed-fibers distributed amplifiers with
different dispersion-managed-periods. These results show the flexibility of our proposed design
algorithm. This algorithm provides a common design platform for varied BDF-FRAs and

corresponding all-Raman optic-fiber transmission systems.
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Fig. 1 Typical structure of bi-directionally pumped FRAs
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Fig. 2 Schematic diagram of optimal design algorithm
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Fig.3 (a) The evolution process for pump power with pumping scheme C; (b) On-off gain and noise figure spectrum

of distributed FRAs with 4 kinds of pumping schemes (from A to D along the arrow)
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Fig.4 (a) The evolution process of pump power along 16 km DCF of discrete FRA with net gain 2 dB; (b) On-off gain

and noise figure spectrum of discrete FRAs with 4 kinds of net gain values (from 0 to 6 dB along the arrow)



520 )t 2

¥

H 24 %

BRGTIR A, ST 1 S B AR B ¥ 08 23 )0 AR 5 7
—EERRAD . AT R R DL R E R
HHBEVFEHEEAROEHEETHRNT
+0. 6 dB, ZR KIS I FIEMIE BT IR R 45 1H
GZEw SR EME T T —20, E L EWF LT
2140.4 W,

RUE B 51 1Y 20 A SO EF i 8 R A A RS
R BBCE BROR , — 7 T E A B AR 2 9 A
BRATER, AT R AL &R, /R F R 55— 5
T 380 a4 1 Bk ofr 9 3 28 e A T 900 4 1 D T 15
R GE 5 N AR Sk RORE » R K B R B AL B R
GP T R — TR BEROR , Bl R B K
70
60
50
40
30
20
10

(a) 1 DMP

Pump power/mW

Distance/km

Fig. 5 (a) The evolution process of pump power along DM-fiber
of DM-FRAs with 1,2 DMP (DMP.
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