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Progress of High Power Tm-Doped Fiber Laser
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Abstract In recent years, Tm-doped fiber laser aroused much attention for its superior properties such as wide
tunable range, eye-safe and high nonlinear threshold. Compared with Yb-doped fiber laser, Tm-doped fiber laser is of
great advantage in power rising, which has significant application prospects in remote sensing, laser radar, medical
care, optical parametric oscillation and other fields. The progress of continuous-wave (CW) and pulsed Tm-doped
fiber laser at home and abroad is reported. At present, CW Tm-doped fiber laser has achieved 1 kW output, and
single-frequency Tm-doped fiber laser has achieved 608 W output. Moreover, higher laser output will be achieved if
high-power high-brightness LD pump source and multi-stage amplifier configuration are used. With Q-switched
technology. the repetition rate of pulsed laser achieves 100 kHz, and the single nanosecond pulse energy reaches
360 pJ; with mode-locked technology, the repetition rate of pulsed laser achieves 37 MHz and the average power of
the picosecond pulse reaches 3.4 mW. Finally, the trend of Tm-doped fiber laser is discussed.
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101406-2




47,101406 MM SEYBIEHE www. opticsjournal. net

2045 nm, F 50 W & XN KRG, & 45
AT 1 kW B RERZOR R 53,27,
2.1.2 #BFEHKE
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Bl 2 2009 4F Q-peak A H Ay Tm LR HOL
RO ROGHE
Fig. 2 Tm-doped fiber laser of Q-peak company in 2009
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Fig.5 Tm-doped fiber DFB laser configuration of University of Southampton
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Fig. 6 Two-stage DFB MOPA configuration of University of Southampton
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KA PR 875 mW, HURH A —Bs Tm SGLF, FH F IR 4% o R4 58 70 Wk i il iz e dilis . &l
RO R G T B - MP<<1. 1, B KB 3 W, 58 O KRR R Z K 20 W K 1565 nm
) Er: Yb SBEF otz ook 10 W 55 =R AT %58 240 W K h 795 nm 1) &
PRV ERAE 2 U5 Fe 28 th D R 205K 100 W, IR B B D AT 8 2 A2 B F s oy 2%, 2
TR 1 il 32 D) 2 58 42 AT LAARAS B8 i 1) ) R i

B 7 B2 R A B =2k MOPA 25y
Fig. 7 Three-stage MOPA configuration of University of Southampton
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Fig. 8 Three-stage single frequency PM-fiber amplifier system of Nufern company

9 Northrop Grumman 2 il {9 PUZ¢ 48 Tm J6£T UK £ 4519
Fig. 9 Four-stage Tm fiber amplifier layout of Northrop Grumman company
2.1.4 TR
FER] RIS S Tm JELFHOG 8 J7 I, 55 [ B 2838 0K 2% 40 T 8 T MOPA 4509 19 26 f 3% 4 th 2 2 K F
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Ty AL 2 R T il 2y 2 i 3 308 0 AN 32 B D' 1 ) 3 Y L

& 10 R 22 R 2 1 e D 2 ] JH 1 B Tm B Bot 8 451
Fig. 10 High-power widely-tunable Tm-doped fiber master-oscillator power-amplifier of University of Southampton
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B 11 e fih B 5L R 2= AT Tm L BOGE
Fig. 11 Tunable Tm-doped fiber laser system of University of Central Florida
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TEFE GTR Q J7 18T, 25 1] | 715 5] R 9 O R Y 45 (1 A I 5 O 98 /N AL 3 [ o el B LR K2 Nufern 24 1) 8
AHEFE. 2007 4,35 B 48 A0 R A 5 [ A B G 0 /N HRGE TR 792 nm 12 RO RE 19 3
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10~125 kHz, e R HL K b RE & 7T 3] 270 ],

Bl 12 BA U/ R @ ke £ Q # Tm L HOLA

Fig. 12 High-pulse-energy actively Q-switched Tm-doped fiber laser of French-German-Australian Research Institute
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ik ) 28 W 5% 3628 R FH DN YA s 14 A B S M VE A I 158 T8 4 AT LK 35 5 B 78 S 44 K 1 7K -
0 B S A A i ORI 1992 nm e KRk b B R T ) 350 w3 YE /N TF 200 pm, K TE 115 ns, HE
SR 20 kHz, OB R ALE N, 28 060 5 Y HI A A R s SE Mt i B R OB K 2052 nm, B R BRL K v R
A 225 ,J L 3% S5/ T 200 pm. fKFE 200 ns, B E AR 20 kHz, 8O R RPRICE J 24 % R BT %
FETHE G AR KT 10 dB,

B 13 Nufern A& B TAETF 1908 nm A48 Tm kL4 8ot £

Fig. 13 Pulsed laser system based on Tm-doped fiber and operating around 1908 nm of Nufern company

B 14 Hrde i Bk R Bk BB Q 38 Tm MR IR LT UL HR

Fig. 14 High-energy Qswitched Tm-doped polarization maintaining silica fiber laser of University of Central Florida
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Bl 15 AdValue 2 8 B 58418 Q 48 Tm JG4F #OG %
Fig. 15 All-fiber Q-switched single-frequency Tm-doped laser of AdValue company
BT A OECAO) I Q FIHLAIA Q 197 X4, £ [E Spectrode 24 W) \BAE 24 w5 F1 OPO #F il 714 25 8 Q 1)
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2008 4F, £ [E BAE A F Y Creeden 2557 F] FH 1 2%
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(2 SR O R is . TA/E B K A 1,995 pm. J6 R i & Fig. 16 Gain-switched Tm-doped fiber laser of
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B 20 ns, HUPKIPBE LR T 211 o] WE(HTR10. 5 kW, RERCEN 430,

B 17 BAE AW %48 Tm BLF 0k &
Fig. 17 Dual-stage Tm-doped fiber amplifier system of BAE company
FESEFERE |, Creeden 2% 3 — 25l FI 254 Q 198 Tm JeLF O T KWk 2 2 k% (OPO)
(] 18), H 2518 Q M98 Tm SR BOGTER 5 2R R B R R 19 P S R 2544 - TAE 1K 1. 995 pum, S
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OPO.IRE T 2 W P 204N . Horp 1.3 W ol 4. 0~4. 7 pm WS IRDE . AR N 3. 4~3. 9 um {5 56, %
A OPO W L AMEAR RN 15. 706, 384K 1k 3K S foe i I G EF iz v 2050 s

18 45 Tm JGEFOREE A P 204N S B ARG
Fig. 18 Tm-doped fiber amplifier chain and mid-IR OPO
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H92 nm, X AT 1 m fYB 26 S 2 o BFIE A9 BT Ik o i o
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Kl 20 AdValue 22 ®] 8635 Tm SGCLFEOG S
Fig. 20 Schematic of mode-locked Tm-doped silicate fiber laser of AdValue

3 EWNE Tm S HOenI b s ot g

TERR [ Tm L MOGER HTTIE T AF B A0 13 ST A 7R /D I 22 B (R TRAR D . [0
E R B E BB LR S LTI BT W R B Ll e THRIEBF R R o TR 5
SET IR ST P AP

LR G 2 DUBRT I 97 e 0 WOk 15 1 R BB 9 % (09 LR B SURK B IE 41 W 8
Tm £ SAULIZILF A T 2 o BB 3% SEMOEHT i S 70 WL RHCRIAE] 6096 2 H i 14 it
I 2 o 4 A B B R

IR ol R T A B K 2 T ST AOR AT T SO 39. 4 W it Dbk K

1. 94 pm, 3558 /DF 2 nm iz BOEE T H — B 3.2 m KB
Tm £ F1E£F A BL A& e 40 5 2% 2 SR 806 10 2
iz i 5 2 B SCR IR F 34. 290 (A 21D,
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Jy 2 pmaj\lﬁﬂi}ﬁi M #1 Mi 4350k 1. 26 1 1. 32, laser of Shenzhen University
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