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Research on ASE noise suppression using annular
erbium-doped fiber amplifier

LUO Dai-shu,ZHAO Hong, SUI Xiao-ling, LIU Bo, WU Zi-yan,ZHANG Yi-kang
(Key Laboratory of Solid State Laser Technology , Beijing 100015, China)

Abstract ; Amplified spontaneous emission( ASE)is an unavoidable effect in fiber lasers, which not only reduces the
pumping efficiency of 1.5 wm laser, but also limits the power enhancement of 1.5 pum laser. In order to reduce the
ASE noise energy in the output signal ,a new fiber laser amplification system structure is proposed,based on the 1 x2
AOM for signal optical cycling pumping amplification, and the simulation of continuous and pulsed signals is carried
out using OptiSystem software. Compared with the pulsed fiber amplifier based on MOPA structure , the noise power de-
creases by 1.7 dB when the signal light is a continuous signal with a power of — 30 dBm,and a pump energy of
350 mW ,while the noise power decreases by 1. 27 dB when the signal light is a pulse signal with a power of —30 dBm,
and a pumping energy of 600 mW.

Keywords : amplified spontaneous emission ; erbium-doped fibers ; noise suppression ; OptiSystem

1 351 & AL RS, 38 BA AR R R UL G , BENS IR 5

L5 um BOEEFHEOEMOE LIS P L0
S A AR BRI AN O TR R G B B
FAMN S OB BOCH AR B % LR 2 —, Je4F
WOt e HARFE/ N BE PRI , R BUN L s AE I
WRGHZM M HP LS pm SEHOEER T 1

HEE&WB : A 15451 H (No. 201801030430) ¥ Bl
¥ F5 H #9:2024-08-13

R

ARG P 4B TG EF 4R S 3 45 0647, B RE ™ A
L5 pm (@ B0 X T 980 nm fY R R
L BECAH Y F— A ZRRN R G, B BT
AL Z O AMAST B AT 980 nm (Y T 1Y B,



332 5 RS AN

55 %

M5, REGUR AT BT, BB, 'L, 0 BB b 1R T 1R
PIRITHN T, BB L, BRI ENL,, ARS8, B —4
WA . A 1550 nm {556 T AR, L, ik
PIRLFSZ WO I, 7 A2 RS O TR AS [R) A | [
TG T , ASHOEHRR RO, YA ES T
AR, L, BEH R F BT 3 L5, , 772 A AR
55, AR DG b &4 (E WA J7 1)) I B i
K, TE B KB B & 8 %t ( Amplified Spontaneous
Emission, ASE) g5l 2 e Ay Bk o {5 5, 4>
Jikh Z TR AR RE B 1 ASE $2IBC, THAE R & 12 kE
TR FEONE TOHE 25 R, BRI 1155 1 (514
oo PRIMTBOR Y B R B A &G HOE 4 Hh 22 e i)
MEFZ—o HRETXOGLHOGE H ASE B i 4 )
KRR FUSIBR T v | R 0l s 1 25K v ELUE A
TR RN, O AT TRy o AR SO AR
PR R R IR R B, DG AT KE i B IR
HoXt ASE Mg DR AYRLNA, FFAESL T 1 x2 AOM )
DI GRS R SE K b (55 AT 05 1, W5 HAR 5
Rt K ASE MEFRES, N AT B 2R B H
TCEF R A
2 FEXBRML

WA B30 B =R RER A, T,
REGORL A iR, RT3 L, F'lL, . REK . % &
I B R AR SRS, PUBS AT LR A Giles £507

N *ﬂ
[ — *
3
Iso]alor;l—\—<
Ny A -
Yo mp
3
Signal i g 4
e Isolator g J/_ @
Pump Coupler Bldlrecllonﬂlﬁoﬁfﬁr Doped Fiberl 2

Optical Delayl
_1*3‘
Pump Laserl Fork 1x2_1

Optical Null

Power Combiner 2x1

S

EDFA B3 45 K /N5 B T B 20 WO, M T8 0%
e AR SR, B K, R Y R EFIE S N
TR, e B 5 R BRI S R AL

B3 R EOE O

G(dB) = 101%<(P0m _PASE>/Pin) (1)
WP R B0E S
NF = 10lg (SNR) ./ (SNR)., (2)
LELHRRITRE

_ P s 1
NF = 10l e+ o) (3)

Uk R GLAT I ANIA 1 R o

My o2
e 2AOM SR ERSE
Optical Attenuator ¢ -+
CW Laser

Power Combiner 2x1

T

E
Optical Attenuator .
Er Doped Fliber
L
*%-

Pump Laser

K1 T 1 x2 AOM RYBEDLLT UK 2%
Fig. 1 Erbium-doped fiber amplifier based on 1 x2 AOM
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Fig. 2 Improved amplification system structure
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Fig. 3 The relationship between the system gain and the

length of the erbium-doped fiber at each stage
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