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Hundred-Watt-Level 1030 nm Ytterbium-Doped Picosecond
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Abstract A high power 1030 nm passively mode-locked ytterbium-doped picosecond fiber laser by master oscillator
power amplifier (MOPA) in all-fiber configuration is demonstrated. The laser system consists of the picosecond seed
and three stages of ytterbium-doped all-fiber amplifiers. The seed is mode-locked by semiconductor saturable absorber
mirror (SESAM). And a stable output is obtained with 30.7 ps pulse width, 29.0 MHz repetition rate, and 30 mW
average output power. The laser operates at 1030.4 nm with a spectral width of 0.15 nm. After three stages of fiber
amplification, the final output power is scaled up to 101 W in a 30 ;m/250 pm double cladding ytterbium-doped fiber
with the slope efficiency of 76.7% . The laser performance with the pulse width of 36.6 ps, pulse energy of 3.48 .J,
peak power as high as 97 kW operating at 1030.4 nm with bandwidth of 1.46 nm is achieved, and the beam quality
M* is 2.78.
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Fig. 1 Experimental setup of the 101 W all-fiber picosecond pulse fiber laser

B IR 47 S iz &8 B 450 iz 158
Hr P 976 nm S KM D)3 450 mW i 0k
Wotdw. WA 1 m KWPRZBELS. ]
TE 976 nm LAY R ECh 250 dB/m, 3£ O
K4 1030. 4 nm, KGR Ky 73% 47 5E A 0. 18 nm
(1) FBG o e i — A i o [ Bisf ke 31 0% K 306 428 A0 3%
S4B R R A 2 S AR T i A R (SESAMD
PEATBE S B . OB N FBG i i R 2 ad — Bt

0.5 mK ) 6 pm/125 pm (L7544 /40 2 2K 42) B
2B RO AT YRR .

Fift 5~ 't 5 A9 A 2 T8 R 2 2R T O 1l il iz Oy X
RO MK N 976 nm i Th RN 10 W
2 R BOE S AE M HZ I S A 1 m K
14 BT BU, J2 B ROL AR, HAE 976 nm A0 i T 0 R
¥R 5.4 dB/m, Z )5 ffi Fl — Bt B A )2 Y6 £F (Nufern
HI1060) % il iz Y i 4730 B . WOt S b Al o — 4

1002004-2



IR

T4 1030 nm Bz BB RK wP B 4 AR A OB &

2 nm A7 g O T U U A 05 R 1 AR R AR E
ROR R SF CASE) M o 58 — G WURCOR it JH A o
ORI 976 nm 1Y 2 5 RO A A filis U il
1.8 m Y 20 pm/130 pm ZEXALJZ B HEOLLT
VB 38 25 A BROZOG 27 16 976 nm &b B IR U 28 8
8.7 dB/m, 3l it — B 20 pm/125 pm B R LF
PEAT 1z e B

S IR G #4155t — D (6+1) X
INOEERSE o3 NSNS0 SN R & £ UK R APk i
ABFE/NT 0.5 dB, ISP 6 4~ 976 nm W £
B RO TR fem TR 124 W iz )
Ao L8 m KL EAR RS 30 pm/250 pm [ L
IR B BG4 42 0 B IO £FAE 920 nm 4
(WU R H0H 3. 3 dB/m, S 2T A wi il i 8° 1 1) #1 Bl
RIS S 5 o 28O i RO e B A
T €0 B3 AT B OGRS . SEIR b R i v LS B A
I AL BT A AR CE I R AT 4 S Tt
UEES RN IAS ST INER 23 ON SILIRS P IN T E SIS
JCET bt » LB 1R 2o AR AR A S 1) B '
THT S S5 0T 010 2 G R e VE R 20

3 SLERZE IR KA

R F IR B IR R TR T — Sk
T PR IR I AP — B UK 3 25 Y6 2, Y 27 Wil
B YPRIKF] 300 mW I, HOE#R S H] 30 mW g 1)
e BB O E . R 25 GHz 41 T8 B9 5 R ik
#2(Agilent, DSO-X92504A) #1 25 GHz 3 B 45 #%
WA Bk oh T AT % £ A 29. 0 MHz, 8 8 51 % 5%
et R E R EY &, A BN 0,02 nm 1Y
FiE A HT AL (YOKOGAWA,, AQ6373) 15 Hhrs %
K Ao X 3 dB 6 96 B Adewav 43 91 41030, 4 nm,
0. 15 nm, LA 3 B0 IR L 33X 2 H 38 4R s i
(1 ok s AT IE WA, 76 IE R UK OB AT b 2 B M
AL CSPMD) 50 o 7= A2 ) J% I A1 2 W Wik 5 3800 3%
JETE X BT EAR U A S SPM & 7R A 5ok sk A
K AHRS A 23 52 i Jik op B AR S 56 v 08 2 1
ik o 0 R G IR R 2 B . R ARRE 23 BT AR
[ 18 I 4+ 95 Bl (SPAN) » 400 kHz; $i % 43 HF %
(RBW) . 1 kHz ]l 5 F -1 % 1) £ B L S 65 dB, HIE
BB R R A2 o 1 A A S A (FR-103XL) ) 45 Fif
F G BRI P8 B fewnn A 30. 7 pSaf([] 3N

{1 P A0 J2 i 3 48 SO 1 R A% 6 R 1ol
HEAT P U SIUIBCR » W R80K # 34 % T AE ) il i 7 =X
E G G TR H s Tk o 6 55 4K SR 52 SPML SR 1Y 5%

20
1o A=1030-4 nm 08 /=20.0 MHz
[ M i =0-16 nm E0.4
il ES

et ]
-120 -60 0 60|
Time /ns

Intensity /dBm
2
o

1030 1031 1032
Wavelength /nm

A 2 BEOCH AT TR
G E . 29.0 MHz 6k o E51))

Fig. 2 Optical spectrum of the Yb-doped fiber oscillator

(Insert is pulse train of the fiber oscillator at 29. 0 MHz)
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