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Output characteristics of tunable Tm—-doped fiber lasers
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Abstract: A ring cavity Tm—doped fiber laser system was built based on a 1550 nm fiber laser. And, its
spectral chacteristics were investigated. With 1 550 nm pump, the spontaneous emission of the 1.6 m long
Tm-doped fiber covered a spectral range from 1800-1900 nm with a 3 dB bandwidth bigger than 60 nm.
Inserting an isolator into the ring cavity, narrow linewidth output was obtained with a 3dB linewidth smaller
than 0.2 nm centering at around 1900 nm. Further adding a tunable FP filter, tunable, narrow linewidth laser
output was attained. The laser spectrum was tunable from 1 840-1 900 nm with a broad tunable range
reaching 60 nm while maintaining a 3 dB linewidth of only 0.07 nm. In addition, a telecommunication FP
filter at the 1 550 nm waveband was also exploited in this ring cavity laser system for wavelength tuning.
And, a narrow linewidth, broadband tunable laser output in two seperated spectral ranges was also recorded.
Together with the 2000nm FP laser system, this laser demonstrates a wide tunable range from 1820-1915nm
which is consistent with the spontaneous emission spectrum of the Tm—doped fiber.
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Fig.1 Experimental setup of the wavelength tunable Tm-doped

fiber laser system
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Fig.3 Typical laser spectrum (a) and corresponding detailed laser
spectrum (b) at 400 mW pump power without ISO and
FP filter
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spectrum (b) at 400 mW pump power with ISO inserted
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Fig.5 Typical laser spectrum (a) and tunable range (b) at 400 mW

pump power with ISO and FP filter inserted

A s T T P 2 IR 0 N RO R R R T
5 & 2 iy A R R SEARE A U L N F
B2 iy BR8P S S R X R i FP RS 1 R R
T U SE 1

N T X O PN 2R 6 AT 0 & B YRR kAT ok
— B R B 2000 nm P B FP G S 46 0k 3558 1
W15 F 1550 nm % B FP JiE . {4 1550 nm % B FP
i B R O S ORI I 6 TR

—20L® — 1550mW FP filter
— —

g -30f ~0.07 nm

g

= —40p

B

8

£ 750

-70
1816.0

1816.5 1817.0 1817.5
Wavelength/nm

-20 —(b) — 1550mW FP filter
g —-30r
M
z
2 —a0f
W)
=
8
A —sor

Ot e

1820 1840 1860 1880 1900 1920
Wavelength/nm

K6 ] 1550 nm 38 {5 3% BE FP B, 400 mW 423 T #4628 ot 3
A O S & (a) KO 1% T 1 I 1R (b)
Fig.6 Typical laser spectrum (a) and tunable range (b) at 400 mW

pump power with 1550 nm FP filter inserted
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