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Abstract

An L-band switchable dual-wavelength passively mode-locked fiber laser based on a carbon-nanotube

saturable absorber is reported herein. The central wavelength of the fiber laser spectrum can switch between

1572.9 nm and 1596. 6 nm with a pulse width of 1.80 ps by tuning the pump power; the corresponding 3-dB

spectral widths of the two wavelengths are 3.68 nm and 2.34 nm, respectively. Additionally, the dual-wavelength

mode-locked fiber laser has a wavelength separation of ~24.8 nm, with two central wavelengths of 1572.3 nm and

1597.1 nm, respectively.

dual-wavelength mode-locked fiber laser.

A numerical study is conducted on the formation and evolution of the L.-band switchable

The numerical results are in good agreement with the experimental

observations, indicating that the switchable dual-wavelength mode-lock can be attributed to the change in the

transmission spectrum of the gain fiber.
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Fig. 1 Experimental setup of L-band switchable dual-wavelength
passively mode-locked fiber laser based on CNT-SA

3 SLENgh R

SCER Lok B AR 32 2358 ) f b EDF K
RLHL., AHSCA DT TS R R, AT DL o kAR Y 25
LT K B R B 1 25 6 R i R kKT X
BRI N E EDF K REE A3, BT 7= A A 9 RO
S5 R B 55 L S BOBOG AR Y Kk SR
PR B s M4E Franco 58 #5215 5 1)
B35 CEF K 5 & B Y O R R EOG #8 1 25O 2R
M BEHEAT AR AL . FE S5 TR R B YOG AR OB ER 1
HAth & AR5 A28 JEDF K BE KLY 7 m 38/ 2]
2y 3.3 m B, BUELE 2R BOE 8 635 1Y ol KO K
£ 1599.5 nm ZE e F 4 1566.3 nm, 1M EDF Ay K
JEXEIMBENZ 9 m i, TG Bk S8 BLAR 2 1Y ko R
WOG AR 25RO K L ] 24 6.93 m B, A DL S
IR B . DR, SO I I B K B 29 23,98 m,
HOG I B A —0.325 ps’s

Wiz PRI 2 57.3 mW L OGS E S 3h
BAEE EH DR 2 290 o WL BIUBOE AR OGRS
By G A D K M 1596.6 nm, B2 Ca) S A

0701007-2



G 3|
Time /ps
90 30 20 10 0 101.5
2
; 02
2 3
- 5
=
-80
1560 1580 1600

Wavelength /nm

_40 )
40 P —.—I
ERR
g 60} D.%
) &g
o -80f 20
4 2 -1 N 0/ 1
Qo-‘ -100 | £ ime /us
-120 }
840 845 850 855  8.60
Frequency /MHz

2 ETRA N 57.3 mW, B H LKA 1596.6 nm B A H 4558 .
Ca) i H G0 Lk b ) AR S A5 5 oL IE B 004 il 28 5 (b) 45133 & I A ik ke 52 30D

Fig. 2 Output of mode-locked fiber laser centered at 1596.6 nm when pump power is about 57.3 mW. (a) Optical spectrum,

autocorrelation signal of pulse, and hyperbolic secant fitting curve; (b) frequency spectrum (insert is impulse sequence)
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Fig. 3 Output of mode-locked fiber laser centered at 1572.9 nm when pump power is about 67.1 mW. (a) Optical spectrum,

autocorrelation signal of pulse, and hyperbolic secant fitting curve; (b) frequency spectrum (insert is impulse sequence)
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Fig. 4 Output of dual-wavelength mode-locked fiber laser when pump power is about 64.8 mW.

(a)(b) Output before filter; (c¢)(d) output after filter, and insert in Fig. 4(c) shows autocorrelation signal of pulse
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Table 1

Relationship between pump power and output power at different states

Output state Continuous wave

1597 nm-band

Dual-wavelength 1573 nm-band

Pump power /mW 56.5
Output power /pW 243

57.3 64.8 67.1
290 845 976
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Fig. 5 Stability test results of L-band dual-wavelength mode-locked fiber laser. (a) Spectra; (b) output power
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Fig. 6 Numerical simulation results of laser. Simulation results about evolution of single-wavelength mode-locked spectra at

(a) 1592 nm-band and (b) 1572 nm-band, respectively; (c) simulation result of dual-wavelength mode-locked

spectra (three inserts show spectra of different Lorentz transmissivities)
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