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Abstract A picosecond pulse seed source with narrow bandwidth, low repetition rate and dispersion—
management— free characteristics is studied. The intracavity pulse evolution is analyzed through numerical
simulation. The influences of the cavity length and the fiber Bragg grating (FBG)’s bandwidth on the pulse stability
and pulse duration are investigated. Experiment setup is established to carry out the experimental research on the
effect of cavity length and pump power. When the cavity length is 24.1 m, a stable optical pulse with 86 ps pulse
duration is obtained successfully, the bandwidth and the repetition rate of which are 0.04 nm and 4.3 MHz,
respectively. When the pulse is amplified for coherent anti-Stokes Raman scattering(CARS) spectrum detection,
the theoretical spectral resolution can be 0.3 cm ™.
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Fig.1 Schematic setup of all-fiber picosecond pulse seed source
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Fig.2 Principle diagram of the simulation of all-fiber picosecond pulse seed source
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Fig.3 Intracavity pulse intensity evolution Fig.4 Intracavity pulse duration evolution

Wk b 28 3k 78 28 58 FBG J5 W U8 U, AT/ 1 AR 7 3 1 ' 1 R TE S e ok AR AR b A5 B0 R 45 AE B
YR S8, 66.54 ps A8 ) 74.36 pso A G A A5 € O K i R E S e AN, BT LA AE DG AR AR B R R ik e
FEARGEFE R FEANAS o 5 ECRS E B HE Bk ol an S TR, AT AR 30 ik v 7 B R BRI LR T A A 1Y) v B R
JE5 , i R O ik b BE R 74.36 ps, G B 8 0.034 nm
2.3 MFEREKI FBG 4 75 3 ) B S Bkod 89 82 1

A EF B RD Kk oh A R TAEAE B R X, T R s D AR R AR RS R P O AR AR B
RIS AR Y S AE ) SRS A QUL S | FE S G i e e Bl o N 1 - (R I U A o
d=yP,2L) , X P, NIEETR LMK . TR FBG 28 5 ¥ 25 5% mi diy ik ol s BE R i S PR bk v R
i, DAL R P 57 A TR T B S TR R FBG 4R B T AR IR K v b R AR e MEARAS R, P 50k
KR 0.75 mo [l 624 FBG £ 5824 0.04 nm I, Jik vt 5 2 FAE 22 1F AH A% B Jis 4 0 28 4k, > 54 3 m 3]

0205004-3



S I S

~1.0
508
2 0.6}
E 0.4

0.2
|

9300 -200 -100 0 100 200 300

Time /ps

308 ®
B 0.6f
F 04f
£ 0.2]
[=1

—

0 T " T
1063.8  1063.9 1064.0 1064.1 1064.2
Wavelength /nm

K5 7 ELDk b i Re e o (a) I SRR (b) DG e
Fig.5 Simulated pulse output characteristics in (a) time domain; (b) spectral domain
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Fig.8 Output optical pulse. (a) Pulse train; (b) enlarged view of a single pulse
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