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Abstract Compared with L band, the gain flattening of erbium doped fiber amplifier (EDFA) in C band should be
conducted by optical filter. Due to unmatched bandwidth, the conventional long-period fiber grating (LPFG) cannot

flattening is also experimentally tested. The numerical results show that, the proposed scheme achieves controlling
reaches 49.31% comparing with the scheme based single LPFG.
OCIS codes

the fluctuation within #=0.45 dB in the range from 1520 nm to 1560 nm, and the improvement on gain flattening

reflectivity. Moreover, the key parameters of CFG are optimized by simulation, and its performance of gain

grating
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efficiently reduce the fluctuation of gain spectrum. Aiming to improve gain flatness of EDFA, a novel scheme named

composite fiber grating is proposed which combining LPFG and fiber Bragg grating-pair (FBG-P) with weak
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Fig. 2 Gain spectrum of EDFA without flattening
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Fig. 3 Gain spectrum of EDFA with filter
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Table 1 Main parameters setting of optical filter

Parameter Value
Center wavelength /nm 1530
Bandwidth /nm 10
Depth /dB 6.5
Cutoff magnitude /dB 4.7
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Fig. 6 Experimental configuration of EDFA with composite fiber gratings
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Table 2 Main parameters setting of gain flattening

Parameter LPFG FBG1 FBG2
Wavelength /nm 1530. 419 1531. 137 1531. 281
Bandwidth /nm 10 1.0 1.0

Depth /dB 4.5 — —

Reflectivity — 0. 307 0. 303

TETE 22 S 3 N SOV P EDF 2% AT 90Bc 7 58 . SE 3 I8 R TP B EDF RERA5 44 . A&l 7 Frs .
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ARAFUNIE 8 Ca) I/ Y48 2 G AR AR o P B (EL 40 2R ] 0 SRR 45 4 n] A B4R =y EDFA B3 53 2805 H S BB
EDF (K ERCH N 12 ROR e BUAN SREH T (5 506 M i JP 4R PERE X 215 21— 72 2 Hh Bk
HAHTRSE ST R RN, B 8h) T, —20 dBm I Jir % N7 1 54 45 185 V- R 4F . BT
B FIRSEAE LT B9S2 5 M eR

I Bt 93 £ P 4H A8 d LPFG Fl FBG-P #4 5, H 5 g EDF (8] (9 20 5 07 sl A Z OB . S8 il 2 &
W26 FBG-P U8 T LPFG AR Sy . Jo 8t P AR . PG SR “ X AR & LI 7(b) J 5 s e B
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L A R SR B S X Y S (B4 30 220, 51 dB AT £0. 45 dB, A5 5 J0 - S AE B0 AH L, HOF- X R 25
1% 7 dB~8 dB.{HF-$H B2 fY B35 ) o 3k 84. 7104 RS 45 Jy 1T B0 b B A ER IR B A O 58 HAE 1540 ~
1560 nm[X 3 (4 1 5 22 A6 JL-F- A F] AR 1531 nm DR DX 8L “ XS FR V2548 B3R 70 38 42 1 T 20 dB. 25 b R ERAL
FOLET ety S A3 £ P PR RE B L LU AR LPFG 5 R AGIE IR AR 2 0. 43 dB. 48 B B3Rk 49. 3100,
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Fig. 7 Schemes for gain flattening with cascaded EDF. (a) LPFG only; (b) symmetric arrangement;

(¢) series arrangement
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Table 3 Performances of gain flattening

Gain with cascaded EDF /dB

Wavelength /nm

Unflattened LPFG only Symmetric arrangement Series arrangement
1525 24.5 20.4 20.2 20.1
1528 30.4 22.6 20. 6 20.4
1531 30.9 22.8 19. 8 20.7
1534 29.1 21.5 19.8 20.6
1537 28.1 21.2 20.5 20.7
1540 29.3 20. 8 20.4 20.5
1543 29.4 21.4 20. 8 20.9
1548 29.2 21.8 21.1 21.1
1553 28.7 21.2 20.8 20.7
1558 27.8 20.9 20.7 20. 6

6 4 w

FF 55 AR W) FBG-P vl S28 EDFA 38 25 3% f9 A ¥ 21 #2140l 5 R #0850 LPFG 78 7 BHL 4 4 1 1)
AR . 454 FBG-P 5 LPFG, # 5 T4 &6 M 45 # A9 8 25 SF 28 . 38 i 0 B i 5 S0 g8 e 58 7
re 7 5% F EDFA 14 35 31 5 10 B ol 38 19 4 30 EDFA 1625 3% R SE 4 BE/NF +0. 45 dB. FFRA K .58
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