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All-fiber narrow linewidth fiber laser achieved 3 kKW near
diffraction limited output at 1 030 nm

Chu Qivhui,  Shu Qiang, Lin Honghuan, Tao Rumao, Yan Donglin, Wang Jianjun, Jing Feng
(Research Center of Laser Fusion, CAEP, P. O. Box 919-988, Mianyang 621900, China)

Abstract: In this paper, we demonstrate an all-fiber high-power Yb-doped 1 030 nm fiber laser based on master
oscillator power amplifier structure. The record output power at 1 030 nm up to 3 004 W was achieved, along with a
slope efficiency of 69.27%, which is the highest output power for 1030 nm near diffraction limited beam quality fiber
laser. The beam quality factor is M,’=1.169, M,’=1.174, and full width at half maximum is 0.18 nm at maximum
power level. The amplified spontaneous emission (ASE) suppression ratio reaches up to 37 dB.

Key words:  narrow linewidth fiber laser; ytterbium doped fiber laser; single mode fiber laser; amplified

spontaneous emission

TGS B AR R B TR FOG AR HOG A DR A A RO 2, &R 1030 nm i B 1Y 7S 2R SE G AR OB AR AT LU BE
JEE A I G TS T R, 380 A R AR R, AT TGRS A R R TR 1030 nm i B i G RO AR AT LU
FHREAR e, SEBL 515 nm BT WLGHT HE 5 1030 nm i BEGEF 0 4% 38 0] LIAE R 306 T A 6D, 5540 1030 nm
W BOCLF HOL 2 B B 0 T B4, MR TBECL L5 0% B (1 060~ 1080 nm), 1 030 nm 3% Bt A9 & 5 4 ifi
oAk, AT LA SO B X AR B RO P, (B G EF X 1030 nm % BEBOE B W B SR, 81 030 nm (3HOER 2
Ty B EF T W, (O 28 77 AR TBOK B % A S CASE) R8BI T 1030 nm I B o625 A9 4 5 2 4R T
I, BARAL G5 i BOGERSOE 25 B S D R B 2k B8 kW BT W 7, (H I 1030 nm 3 BOG LR O 2% th T3
ASE [ 5 Wi 4 1 Ty 284K SR Bl BR 1 7E 2.2 kW LAY,

I, BT OIS | R R G S8 A s i S5 DG ROR, #5417 1 030 nm AEZ SOLLFHOL RS, K
42 TE T 1030 nm % Bt 1 3 A7 59 0 B A 1 KT, e 208 80 T 3 kW Ok . B 1(a) R IRER OGRS OO G
IR, FEOE RS ORI R v, BEE S YRR, (F 5 O R Mg . MRS R IR 4315 W
i, OB T 3RIAH] 3004 W, BERFCELA N 69.27%, FDGIIRLA A 2 W, dE— (DL T Z R T A% & 1(b)
R OGET OGRS TE S [ i 1 DR R (% O3 (4914 0.02 nm). M OGS EF, OGRS ASE B4 % S 2l

* R A EA:2019-11-25; 81T B#A:2019-12-15
B ST H: ERKE LUK H (2017YFB1104401)
TEZ B ERE(1992—), &, {4, EENFEH IR HOEH AW chuqiuhui@163.com.
BEMEEBLM(1990—), B, M4, FENF SR HOLH AR ; ydlyy10000@live.com.

011005-1


http://dx.doi.org/10.11884/HPLPB202032.190463
http://dx.doi.org/10.11884/HPLPB202032.190463
mailto:chuqiuhui@163.com
mailto:ydlyy10000@live.com

2.5 (b) — 836 W
3000F @ output power . -10 1814 W
—=— backward power .’...’
4 12.0 @ 20
.,). B E
= & - > 30
w2 o 1 5 =
5 000 Va _/ 1.5 % § —40
] o =}
2, e = 50
= M2=1.169 110 8 g
210001 M=1174 g £ 60
S @3004W g 2
P / 105 #-70
/ - 0
0 E—s . | ! J0 -90
0 1000 2000 3000 4000 5000 1020 1040 1060 1 080 1100
pump power / W wavelength / nm
Fig. 1 Output of fiber laser and (a) output power of amplifier stage, (b) Spectra of various output power
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