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A noise estimation method for characterizing EDFA amplified

broadband spectrum light source

Jiang Haoqi, Zhao Dong, Chen Yongchao, Hong Guangwei

(Department of Material Science, Fudan University, Shanghai 200433, China)

Abstract: Optical fiber amplifier is an indispensable optical device in distributed sensing system to realize
ultra-long-distance, ultra-low loss transmission. The noise characteristics of amplifier have a vital impact
on the overall performance of the distributed sensing system. In the differential interference distributed
sensing system, the broadband spectrum light source must be used, and the detection terminal must also
use the wide spectrum detection, so it was of great significance to study the noise of EDFA in the
broadband spectrum distributed sensing system for the improvement of the overall performance of the
sensing system. The response relation of EDFA gain to the wavelength and power of the broadband
spectrum light source was studied in this paper, and the gain response curve that can describe this relation
was obtained. Based on this curve, an estimation method that can characterize the noise of the broadband
spectrum light source amplified by EDFA was proposed, and the noise rule of EDFA amplified broadband
spectrum light source was summarized.
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Fig.1 Schematic diagram of experimental structure
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Fig.3 Gain influence coefficient curve under different signal optical

powers
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Fig.4 Measured and estimated curves at different pump currents

P 4(a)~(d) s SRR AEFE LI 1, 4 200,400,
600,800 mA i} Py, SIS fGmIth £k, H s
ST LR W oA 2 . W LUE LA TSR
EDFA Jilt KAt 0 iy 2% 5 5200 ) EDFA Ji0 K i 28 8 34
HYIE

3 BHSIE

AP 4 "I LR R — {5 9L SRR e
ARBEAL AR AR MG, HAE 1530 nm 2075 #
Hy A G0 | 3 2 T EDFA 7E1Z 0 K B 7278 A
R R S (L, 8 i e o R B B W, 1500 nm
11530 nm &b, FBLAE TR i 2855 SR aih 26 B
THEKRZESR, XJEH T EDFA 7EIZ B F R fa it
NI (BRI N ERE D v <7 Ay G B A A 1]
& RS W A, AR A5 SRR T, X
P R AT PR T 2 S A 7 ) e 2 i 1 O T R A
AN e it B2 A E R i) N EE S

0717006-3



ok AR

%18

www.irla.cn

% 48 %

V2%, ULPHIZIUA L UE 2 T EDFA B4 [ & R 4t
Wt e 2 SR 1) 348 5 T Y7

XFFFERERUR, AHEERK T RfE R
WA SR S8 b Sy 7 (R, 4 P =0 WA AT L
AR 45 i 2 B0 10 LAY 25 (B Shoee & EDFA X 58 35%
IR G A T AR e | X EDFA UK 58 3%
JEUR I A S FE AL 7.

S
— A noise 10
=g (10)

out

A 2 So A HE D) ARSI 2 R THIRR MR P i 4K
WA C D R A A AL AT 5 R

0.14

0.13F

0.12f

0.11f

o.10f

0 s00 1000 1500
I/mA

I 5 AR ZE 3 LR T AR AR

Fig.5 Noise index m at different pump currents
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Fig.6 Signal light spectrum after adding fiber grating
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Fig.7 Measured and estimated curves after adding fiber grating
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