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A Long-Cavity All-Normal-Dispersion Mode-Locked
Yb-Doped Fiber Laser
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College of Precision Instruments and Opto-Electronics Engineering . Tianjin University .,

Tianjin 300072, China)

Abstract A long-cavity mode-locked Yh-doped fiber laser is reported. The laser consists of only single mode fiber
(SMF) components except the nonlinear polarization rotation (NPR) parts which are utilized to achieve self-starting
mode-locking, and operates at the all-normal-dispersion (ANDi) region since there are no dispersion compensation
elements inside the cavity. Dissipative solitons were obtained via the introduction of only a narrow-bandwidth spectral
filter into the pulse shaping process. Two long-cavity conditions were implemented by lengthening the SMF, where
pulses with 6.66 MHz repetition rate and 12 nJ single pulse energy and those with 5. 05 MHz repetition rate and 20 nJ
single pulse energy were obtained respectively, both showing a noise suppression ratio of 75 dB on the radio
frequency (RF) spectra. Compared to the former ANDi mode-locked fiber lasers, this laser operates at a lower
repetition rate with higher single pulse energies and better stability, which should be useful in the construction of a
simplified fiber chirped pulse amplification (CPA) system.
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Fig. 1 Schematic of the experimental setup

2.2 XRERRSH

T, B SMEL K 26,6 my, BHAH AR I S 4G
29 30 m. THEAS B N R 290 0. 67 ps” . il
P s R A = AR A AR S R B E
Sk b P81 SRR 6. 66 MHz, ANIE] 2 7 s
BB BUEHGZE DR 2180 mW S Hliis DR T+ &=

=

1.0+ c:;} a1
~ 08} =2
= 2 0.01
& 0.6 i
i) = 1055 1060 1065 1070
g 04} Wavelength /nm
L
021

0.0

1060 1065 1070
Wavelength /nm

FRORHY 320 maW 3 1o 4200 15 90 7 A BEA B d R -
Yy D48 80 mW L f i Sk s RE R 12 nJ. Bk
AR CTE AR DL AT 3 Ca) 4 1] 2 1 1) % S50 P 5l DL » Jik
MR TE 1062 nm JEE DG SEREZY 0 4 nm; P
AL HERE H. BRI UG 5 5 43 1E (0 BOSRE B - f i Y
JCHERFAES . DY B AR DG 2R DL A 3(b) 22 740
AR PRI 2 TEZ 0 26. 6 ps, RGN [A]H 9T
ANy 28. 37 BEHI Bk o A AR B IE K. it ik b
A SR CRED SRS N 1&] 4 Bz M A i EL 24078 75 dB.
TESE R i e B WA 2 R B IEBNZ B0 B
A R BRAR E

2 BB I 4 T 7 B ik o

Fig. 2 Oscilloscope trace of the mode-locked pulse train
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Fig. 3 Output characteristics of the 12 n] mode-locked pulses

(a)pulse spectrum. the inset shows the corresponding spectrum on a logarithmic scale

(b)autocorrelation trace of the pulses
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Fig. 5 Output characteristics of the 20 nJ mode-locked pulses

(a) pulse spectrum, the inset shows the corresponding spectrum on a logarithmic scale

(b) RF spectrum of the pulses
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