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Abstract The random fiber laser is established with Yb-doped fiber as gain and single-mode fiber as the random
distributed feedback, The maximum output power is 5.1 W and the full width at half maximum (FWHM) is
0.34 nm. The high power laser is realized by employing a main oscillator power amplifier configuration, seeded by
the random fiber laser above, whose output power reaches 1102 W with an optical-to-optical efficiency of 78.5%.
During the whole amplification process, the laser FWHM is well maintained but the root mean square (RMS)
linewidth broadens to 1.24 nm. To suppress the spectral width of the random fiber seed laser, a narrowband fiber
Bragg grating is used to filtering the random fiber seed laser, and then to enlarge. The maximum output power
reaches 1093 W with FWHM of 0.61 nm and RMS linewidth of 0.92 nm. No amplified spontaneous emission and
stimulated Brillouin scattering is observed in the whole amplification process.
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Fig. 1 Experimental setup of MOPA structure seeded by random fiber laser
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Fig. 2 (a) Output power versus pump power; (b) output spectra of maximum output power;

(c) intensity noise spectrum and its time domain characteristic
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Fig. 3 (a) Output power versus pump power; (b) detailed emission spectra at different powers; (¢) FWHM and RMS

linewidth versus output power; (d) intensity noise spectrum and its time domain characteristic
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Fig. 5 (a) Output power versus pump power; (b) detailed emission spectra at different powers; (¢) FWHM and RMS

linewidth versus different powers; (d) intensity noise spectrum and its time domain characteristic

Xt FE I JG PN RO S 36 T LA 3 89K 2o 8 I W 0 BRI T 1R RO O 1 e 4 1 RMES 385 98 (H IR I
FEO 1 e SEA% 2R TR DE D AT Y L 1 H FWHM R4 HH 2R KT 500 W LR AR RS . HHTo 2
g BT I TR AT RAR S BUMCOR A% ASE SRR LG 250 B R A E 5 () TR L UK AR OB AR
GRS b WO AR TR A5 A 38 TR 8 32 LR W TG e B e 9 2 AR AR Rl e 58 T 1 A 2 9 o S
AL BT P TE AL o B A WAL U PR TR R D) A R LA Bk T, R e — i (R L OR A
BCEFRRF FWHM T, X 5k i T 385 19 RMS 3% 58 1 635 1 8 A5 8 K T R UE DRI Y . AR BLREAT)
i E i — P Me o A 5 SR IR

5 4 ®

I T 3T R LG WOE BRI TR 19 MOPA 5540 250 27 HOK 28 . SR JH 35 BIOG £F 1 8 25 6 I 135 2
LR AR AL BE P I B, #5745 S0 3% B WL G 2F WG R0 T UR . FR T R B K H IR IR O 5.1 WL FWHM X
0.34 nm, T 5 KZBEHLEOETE AR OB R Z 1102 W, 5 26 T B HLIOE A T 15 6 B 52 S\ A FL i i
Ve B BES R AR P FWEIM B i 15 22 i SCA ) 10 2% 5 B M TR (L RMLS 3% 5 2 B % i th 30 5 2
W B B ST 1,24 nn, kA5 FE 42k 55 L 3 2ok U D 20 T U I U 2 L 4 L I e A
R Bk B8 R AR 1093 W {15 J50 46 52 00 S ] 9 2 8 MK i 7 v FWHIML 76 85— & D1 % i 3 1 3
W B B L B A DRI B SEE 0,61 nm. JEIE RMS J 95245 0,92 nm.  HRTIA S U8 0% 5 b U 78 A 3
S B2 ASE JEJRAS A HETR T 0 T O A B MR AR e (0 R MR 7 I T 5 SO O D 5o — i

0201015-5



H = # ot

(EJ5 - Touk PR R 2 SRR 8 e (B BAR LB &5 i — 2P OF 5T . SEs b, TREPLEE M 730 F 2 km DB 2F
BB ARG RN 5T U0 3R UL A BEHL S 152 8555 . 3 #5 CEF 89 ASE BRI 1 R B4R Th 5 [R] I O £F S e 15 3 Bt
JEEF 0 1067 nm FOGHAEEK . #iod S PL AL BEYLA T US40 32 71 H I 30K A7 BLARAS T i 2 R A Bl B

JCEF WOE T R S
s & X #
[1] Turitsyn S K, Babin S A, El-Taher A E, et al. Random distributed feedback fibre laser[J]. Nature Photonics, 2010,
4(4): 231-235.
[2] Turitsyn S K, Babin S A, Churkin D V, et al. Random distributed feedback fibre lasers[J]. Physics Reports, 2014,
542(2): 133-193.
[3] Churkin D V, Sugavanam S, Vatnik I D, et al/. Recent advances in fundamentals and applications of random fiber lasers
[J]. Advances in Optics and Photonics, 2015, 7(3): 516-569.
[4] Zhang H, Zhou P, Lv H, et al. Towards high-power random fiber laser[C]. SPIE/COS Photonics Asia, International
Society for Optics and Photonics, 2014: 926601.
[5] Zhang H, Zhou P, Wang X, et al. Hundred-watt-level high power random distributed feedback Raman fiber laser at
1150 nm and its application in mid-infrared laser generation[J]. Optics Express, 2015, 23(13): 17138-17144.
[6] Du X, Zhang H, Ma P, et al. Kilowatt-level fiber amplifier with spectral-broadening-free property, seeded by a random
fiber laser[J]. Optics Letters, 2015, 40(22): 5311-5314.
[7] Zhu Junmei, Zhang Weili, Rao Yunjiang, et al/. Output characteristics of low-threshold random distributed feed-back
fiber laser[J]. Chinese ] Lasers, 2013, 40(3):0302007.
KR, AR, BRI, & REBMERL i R BOGEEOE 48 A LR ] . P ENEOE, 2013, 40(3): 0302007.
[8] Sugavanam S, Tarasov N, Shu X, et al. Narrow-band generation in random distributed feedback fiber laser[J]. Optics
Express, 2013, 21(14): 16466-16472.
[9] Li Yang, Liu Yan, Liu Zhibo, et al. Single-mode narrow linewidth random fiber laser with enhanced feedback from
Rayleigh scattering[J]. Acta Physica Sinica, 2015, 64(8): 084206.
2B, X, AR, AR BT R A R S B AR R TEREMLIOLR ] . WAL, 2015, 64(8): 084206.
[10] Huang Changging, Liu Mengshi, Che Tengyun, et al. A tunable multi-wavelength random fiber laser based on half-
open cavity[J]. Chinese J Lasers, 2016, 43(3): 0302001.
WEE, XN, EEx, 5. BT RIFHER RS2 R KEIDCT BRI 1. B EBOG, 2016, 43(3):
0302001.
[11] Goodno G D, McNaught S J, Rothenberg J E, et al. Active phase and polarization locking of a 1.4 kW fiber amplifier
[J]. Optics Letters, 2010, 35(10): 1542-1544.
[12] Soh D B S, Koplow ] P, Moore S W, et al. The effect of dispersion on spectral broadening of incoherent continuous-
wave light in optical fibers[J]. Optics Express, 2010, 18(21): 22393-22405.
[13] Liu Guangbo, Yang Yifeng, Lei Min, et al. 1.5 kW near-diffraction-limited narrowband all-fiber superfluorescent

source[J]. Chinese J Lasers, 2015, 42(12): 1202009.
XA, BRI, B B, SF. 1.5 kWOIEATE R ot A A kIR ] . PO, 2015, 42(12): 1202009.

0201015-6



