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EEE O UGE SR B LA HOLES (TDFL) Y% R e, 188 REMDE-LHAROR, TR T —Fh & a R4R5 T 3k
45K (MOPA) [l 1= 212K TDFL, A 7E 4L (CW) FIMEESE(QCW) BIAME R T T/E, B, 58 THOLIR G %, X7 Iii%
AR AH AR R TR . e, S B CE ORES, IR I S BOGIR G 48 2, WEST MOPA S5 G BOGAS i
Fetko SR, 7 QCW KA, 34T MOPA S5 M Ao t#R Mk etk o 45 5R I BOBIRG RS LB T oo ekl
1940 nm S E REOGH 1, B P LI EN 18.56 W, BRI N 54.84%, HOGE RIS N4y . FIHZALTh =R
HELHOCE NP FIR ST A I B E L ORER G, X D3]k 66.9 W, REERAFEN 48.48%. MRS QCW
BEATT TAERT, BT LASE IR AN 5 25 LU IRT, HYS0%R 75 He, (525 LR 10% B, RIS D)3 803 W, 1%
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Output characteristics of an all-fiber laser with a 2-pm
MOPA structure

WU Ling, LOU Yan®, HOU Xin-yi, LI Bao-qun, LI Yong-liang, WANG Tian-shu, ZHAO Yi-wu
(College of Opto-Electronic Engineering, Changchun University of Science and Technology,
Changchun 130022, China)
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Abstract: In order to improve the output performance of a high-power Thulium-Doped Fiber Laser (TDFL)
and increase the optical-optical conversion efficiency of the system, a high-power TDFL with an all-fiber
Main Oscillation Power Amplification (MOPA) structure was developed, which can operate in both Continu-
ous Wave (CW) and Quasi-Continuous Wave (QCW) modes. First, a laser oscillator was built to study the
output characteristics of the seed source laser. Then, a thulium-doped fiber amplifier was built and connected
to the laser oscillator to study the output characteristics of the MOPA structured fiber laser. Finally, the pulse
characteristics of the MOPA structured fiber laser were analyzed under the QCW modulation mode. The laser
oscillator achieved a continuous and stable laser output with a central wavelength of 1940 nm, and the

highest average output power was 18.56 W. The slope efficiency was 54.84%, and the spectrum was free of
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Raman components. Using this low-power continuous laser as the seed source through the homemade thuli-

um-doped fiber amplifier, the average output power could reach 66.9 W, and the slope efficiency was

48.48%. When the system operated in the QCW mode, the frequency and duty cycle can be adjusted, and the

peak power was calculated to be 80.3 W when the frequency was 75 Hz and the duty cycle was 10%. This re-

search is of referential significance for the development of higher power MOPA lasers in the 2 pm band.

Key words: thulium-doped fiber laser; main oscillation power amplification; fiber amplifier; quasi-continu-

ous wave
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(a) Physical diagram of seed source
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(b) Physical diagram of amplification
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Fig. 2 Physical diagrams of the seed source and amplifica-

tion stage of the 2-um high-power laser
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