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Tunable passively mode-locked thulium-doped fiber lasers

DU Juan, XIONG Zhenting, SHE Min, ZHANG Jiaojiao, LIU Simin, ZHANG Zuxing
(Advanced Photonic Technology Laboratory, College of Electronic and Optical Engineering, Nanjing University of Posts and Tele-
communications, Nanjing 210023, China)

Abstract: In order to design a wavelength-tunable passively mode-locked thulium-doped fiber laser, the method of changing
its working wavelength by adjusting the laser polarization state based on random birefringence effect of laser cavity was proposed.
The principle analysis and experimental verification were carried out. The results show that, the adjustable polarization controller
can achieve mode-locked pulse output at multiple central wavelengths such as 2010nm, 2019nm, 2024nm, 2050nm, and can
also be tuned precisely near a single central wavelength. This kind of tunable mode-locked laser has simple structure and good

tunability. It has certain reference value for light source selection in optical communication, ultrafast optics, medicine, remote

sensing technology and radar.
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Fig. 1 Experimental schematic diagram of tunable passively mode-locked

thulium-doped fiber laser
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Fig.2 Relationship between intensity and wavelength under different pump

powers
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Fig.3 Output train of mode-locked pulse
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Fig.4 RF spectrum of mode-locked pulse
FIRDGLI AT 10% % t o 74 1 25 i i D 6K
/N, R AR Bl S e AR AN, Ot A R

LR, ANIEL S B L 10% i th o Y i D 30 A 6
BERLI N 5% o

0.454
0.40-
0.35
0.30-
0.254
0.204
0.154
0.10

output power/W

e

4 5 6 7 8 9 10
pump power/W

Fig.5 Relationship between output power and pump power

TEAE DA AR I 388 1o 5 1 b 9119 i U 2 1)
i, TR AR 2 , R BUAEHEA O K BTk
O AT LUK R . WA 6 B, il AR5
3.8W AAZ, fEH G 2050nm BRI, i Pk 25 (19722 £k
AR PR A NS S, ST AEAN R B 1 B
kA o b2 ARGl IS TR R
P AR 1 4% , & BUAE B R PG 2050nm $5L Y
PR AL AT LS BEBTROE 1 kb i, RIE 224> o0
P AR S AT LS BB bk o i o, S5 2R AN AL 7 o
Bk v T L 80 R B e BB R A
IR AR 2 TR EFBOL I B A A XU 5 5 R

— 2049nm

-10 - -2052nm

2053nm

g ---2054nm

g 0 2055nm
B
g

g 30
. WA
ol , _ \3
?OOO 2025 2050 2075 210
wavelength/nm

Fig. 6 Finely tuning of mode-locked pulse spectrum near 2050nm wave-

length under the same pump light power condition
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Fig.7 Tuning of mode-locked pulse spectrum with broad spectral range un-

der the same pump light power condition
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