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Single-Longitudinal Mode Fiber Laser and the High Speed Transmission
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Abstract
grating as the wavelength selector is in the ring cavity with a 2 m-long unpumped erbium-doped fiber. A section of
high concentration erbium-doped fiber is pumped by a 980 nm laser diode and the standing-wave interference is
produced in the saturable absorber. Single-longitudinal mode laser at 1.55 »m band is observed and the output range is

42 nm. The optical bistable is observed because the absorption for laser reduces with the increasing of the pump

A single-longitudinal mode fiber laser with fiber saturable absorber is designed. Tunable fiber Bragg

power. Only one laser simultaneously pumps fiber amplifier and laser through a splitter for enhancing stability and
decreasing noise. The output power exceeds 24 mW and the stability is less than 4= 0. 005 dB. The laser slope
efficiency is 18. 5% . A 12.5 Gb/s codes rate is used in the fiber laser transmission experiment. The signal is
transmitted in 42 km without regeneration. This fiber laser has potential applications in the field of the high capacity

communications.
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Fig. 3 Single-longitudinal mode spectrum of the
fiber laser (R,=1.5 GHz)
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fiber laser as a function of absorbed pump power
Hy DAL 45 R AT R (R AT T B
R WSS L . BHEDOCE T THIBEOLLT
O e VR R R il A L A R AT R e R IR AR R
52 S I F0 W SORTBE I 7 280 R R W e — Al £k
PR 5 - FE R RO AN B 7R B O ™
AR AR T I A AR S D B ) 3% o T
/N LA A X £ 5 0l B B A AR A R
a=a/(1+1/1). (D
K sa AIEHAR/N(T—>0) B IR I R EL. T BB
BOGE R AR Ot . T o AG8ta . L F 52
B 45 2R AT LA 7 BE % 5 BRAT RCH0 A0 IR A 1) 15 DL
T L BR/AN S B E R R DG R A R
{ELRE 2 SO0 21 10 W 8 s R Y 3G i 34 . o
— JBAR I B 28 0 0 W WA S0, T S e AR A
A AR T 4 WA 2T 0. B iz
i B (14 72 W 0 K 1B BDG LT W R B o AR T Y
WAFEREAR . — HLHG 45 18 B 1 P9 400 F6 (6L 10 A0 25 9
S O T ELEOE R BE S R I 5R . A R AR Als

Dy, AR M A 24848 R . 3k E d jUs .
TICEF WM R o« IIRAE X HOL B FE AR 3
s T BELE TS I N B FE . OB A 2T R .

4 WO'LHE m HURAF PR

1o Pk R A B GUBEO 21 O s f EL AT 0 0 4
S0y e A A AR R S ST T MR R S
AT ICEF BOEAR EWM K . R R A s I i I 3
IR 2 R, F2 HL o Agilent 86100 A, HL 4F 58
20 GHz, W K5 [ 1~1. 6 pm. %A 861038 Ml izt 4
B, HORAE 5% 20 GHz, 54§ — 15 dBm.,

223 SME S5 . 12. 5 Gb/s 1538 1Y % 3% HR & 4
5 s o R P 5K I B2 FXE AR AR 4 - RS nl LA
LRSS . IREWXTFRE R BT RE(EiEL
BREPE R AR L PR RN o R B 6 BRI 1 B I R G
et Ve BEAS 23 52 B AR 2tk R 1 43 W1 S B S )
om0 | (]

* fle Control Setup Measuwre Calbrate Utiliies Help

mn”

muﬂ“&&'%%%&“- ml

00ps/cv | Trgger Level
47097 ns | S1imy

5 12.5 Gb/s 53 ¥ 8 i & 2% 6 iR & i B
Fig.5 Eye diagram of 12.5 Gb/s signal for transmission
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