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High Power Tandem-Pumped Yb-Doped Fiber Laser
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Changsha, Hunan 410073, China

Abstract In view of the principal limiting factors of semiconductor pump fiber laser for power raising, the
advantages and disadvantages of tandem pump in the aspect of high power output are analyzed. The development of
tandem pump scheme is briefly reviewed. The key techniques, research status and the latest progress of tandem
pump Yb-doped fiber laser are presented in detail. In view of the tandem pump absorption and nonlinear effect, the
next step research scheme and technical route are analyzed. The new application of tandem pump technology is
briefly introduced.
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Fig. 1 Schematic of tandem pump
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Fig. 2 Absorption and emission cross section of ytterbium ions in aluminosilicate host
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Table 1 Progress on high power, short wavelength, ytterbium doped fiber laser

) o Output Fiber
Time Affiliation Structure Wavelength /nm ) Ref.
power /W  geometric /pm
9012 National University of Defense Monolithic oscillator 1018 85 15/130 [46]
Technology, China Monolithic amplifier 1018 113 30/250
Johannes Gutenberg-
2013 Bulk optics based amplifier 1015 10 25/400 [47]

Universitat, Germany

National University of
2013 Monolithic oscillator 1018 309 30/250 [48]
Defense Technology, China

Friedrich-Schiller-

2014 ) ) Monolithic amplifier 1009 146 90/283(PCF) [49]
Universitat Jena, Germany

National University of ) i
2015 ) Monolithic oscillator 1018 107.5 10/125 [50]
Defense Technology, China

China Academy of
2015 Monolithic oscillator 1018 155 15/130 [51]
Engineering Physics

National University of

2015 Monolithic oscillator 1018 476 30/250 [52]
Defense Technology. China

2015 Clemson University, USA Bulk optics based oscillator 1008~1020 52 50/420 [53]

2015 Soreq NRC, Israel Monolithic oscillator 1018 230 10/125 [54]
Laser Zentrum Hannover,

2015 Monolithic oscillator 1018 200 10/125 [55]

Germany

DSO National Laboratories, . i
2015 ) Monolithic oscillator 1018 403 25/250 [56]
Singapore

Beijing Oriental Sharp Laser
2016 Monolithic oscillator 1018 254 Unknown [57]
Technology Co. LTD, China

China Academy of o N
2016 Engineering Physics Monolithic amplifier 1030 1010 25/400 [58]
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Fig. 4 Experimental setup of 2.9 kW tandem pump fiber laser by the Friedrich-Schiller Universitit Jena

0201007-6



H = # ot

AT TR S . BEOCA NN NEZE AR5 30 pm 100 pm, EE EAEWE K 976 nm Ab R
W ZEh 28 dB/m., LR BESCA KE R 12 m, s IR ZCE N 93.6% . M7EA 1030 nm #IOLYI
A kW B AR T IIER 2.9 kW RS 1071 nm SO . [FAR B8 E T EDNRRR 2= AR A 1030 nm £ 5%
SR HEAT T R WA A SRR R A T B KA S v A W) B R S R B O E . A
HHZEE Ny 1264 W I, 3675 T Ih3H 1008 W B 1087 nm OGH 6 C 55 3% R 80 % . i % o i
W M =24, TEARYIIE, XIS HiE B I Iz AR OGRS S R 45 L iz e RN E S
R B B R G ABREOLL,

2015 4P AR IRV 8 T 4 6 2R 250 1 v DR GO Z SR F UK AR 5 BT RN L UK AR AHIE IR N
1018 nm JEF Ot a8 L i G AR WA 2 A RS f )2 AR 43 328 30 pm Fil 250 pm., 1090 nm Ff+
WOEA 1018 nm HHIZ B4 (6+1) X1 A AR E AR AL Z B EOREF . WIS InEr a6 )2 b DL & s ot
W 2R K0, BAEOE LT W 47 RN A2 BLAR A T 30 pm AT 200 pm, fRER T I451018 nm 4l )2 W Ik 5
LN 0.5 dB/m., LA T KK 40 m BEILL LT 4 WIL 1018 nm iz t, HiE ABENLH
1018 nm O M I #2375 W I L HOR 25 H5 H9 1090 nm BOEHI K 2140 WO M?=1.9), HCKR#EE
S IO R 85.5 Y0 T R AR SR B [ R f e, R HE L MO AN R BRI Dy R — SR E R R
T s S B 5 BN ARG T BAOA NI T . SR SR R D)3 2140 WO B
e R BT 35 C (18 TR,

1080 nm YDFLX3 |

. 10/125 YDF :

i 1

: i stripper

A T —(ITIT L ]
I

; |

I 1

1

- 1

HR oC combiner endcap

a0 oQ

1080 nm YDFLX 3 |

5 Bl R4 K 42 0l £ 5 Hy 9% 0 Al I2 Ot 4 Ok
Fig. 5 All fiber tandem pump fiber laser demonstrated by NUDT

I AR SCHEAT TR e T R A G A8 SIS . S T R A A Oy U S s kT
R HAZVE R 24 & 1018 nm JELFBOGHT (LR AR BAZR R 15 pm 1 130 pm 1Y XA J2 2R VR Y
£2) . 1018 nm BWOLH SBE 4 X1 PR G GSHG A ZBOCL (P2 BHR 55128 105 pm, 125 pm) , i
H 6+ 1) X TAREBSEABUZBENL . RIS I A RS 32 5 A A D R R Z A8 1, IS 56 v i
MMBEOLA NA)Z BRI ZE 250 pm, P HAR N 30 pm  BEOCAKER 40 m, HEAfMZ RN
3910 W B, (43 T 3510 W BYBEOGH R 88 RHR R 87,5060 . S5 50 v X i 30O A B Sl R 2 DG BE
TEASHEAT T W DU, A 08000 21 BH I % Dy 23 30k 2 RO A BT R Ak, R B R RO SO TR L S0 A A
JGRY M?*=1.98, M\ d5c s Dy 28I 25 1 5638 b mT DLW 3] [ & 2 HIUM (1134 nm BEIE) 28 B 2 A8 4% 28 4 7
214 TET I = 2 A58 1 B A
3.3 ZREXHMIEEIG A B @ R R AR

UEAE SR, B2 5 TR S K OGEF O3 10 & e, i R 5 S T2 T 20 SR A2 4B 48 G 41 OB 28 D R H2 T
M EZ R E s 6 R BCSCR A AR LM RN S BRI G iz )z i T AT LB BOGZF O G E 1 OG5

g B RO AR 1 Ahis SR WO R B, SCER62-63 138 S i /N R EF N AL )2 BLAR DU R s b R T AR
R AL A T 5 R LR 2 I OB 2 G 4T, I3 3 3G e 47 K R AR s S i T A i, 1
PR T I A Z AL 38/ NG AT AL 2 AR BRI TR 5 A BB OG LR A Bz D6 % s 34 G 25 4 B2 ) 5

0201007-7



-35
4000(5 )
3500 -40
% 3000 slope efficiency:87.5% £-45
q) m
£ 2500 T -50
(=]
22000 Z-55
21500 é -60
= =1
S 1000 =65
500 =70
0 -75
0 1000 2000 3000 4000 1000 1050 1100 1150 1200
Pump power /W Wavelength /nm
340 pm
M ©
300 pm
260 pm
220 pm
180 um
140 pm
100 pm
297 mm 309 mm 321 mm

B 6 FEPiRK 3.5 kW RBEIIE L2 Rk # St 45 R . i TR (IR 3510 W I A9 H 635 5 () sk i &t
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