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Abstract An Yb-doped double clad large mode area(LLMA) fiber laser with a novel simple cavity configuration is
demonstrated. This fiber laser system applies one end face of the fiber directly as a cavity mirror, which is fine
polished after collapsing. Laser is obtained with the 4% feedback of the end face which has been polished at an angle
of 0°, and mode-locking is achieved by using a semiconductor saturable absorber as another cavity mirror. The
average output powers are 144 mW and 120 mW with the repeatition frequency of 68 MHz (the corresponding single
pulse energies are 2.1 nJ and 1.8 nJ ), and the pulse widths are 9.9 ps and 4. 8 ps,respectively. By increasing the
pump power, stable multi-pulse outputs of 150 mW and 220 mW are obtained, which demonstrates the power
energy of two and four pulses accordingly. Furthermore, by adding grating pairs inside the cavity, the output
wavelength is tunable in the 1020~1080nm range.

Key words lasers; fiber laser; femtosecond laser; mode-locking; large-mode-area fiber; wavelength tunable

W fs HH5:2008-04-25; W BIME 2 Fa B #1.2008-06-11

ES TR K 973 1% (2006CB806002) , [/ 5 863 111 (2007 AA03Z447) , [§ K H R B} 2 4 (60678012, 60838004) ,
SR 2P 2 B R R BURHIT JE 43 (20070056083, 20070056073) , HH MR A = BOR B H i 1 H (108032) M Z H &Mt 421 55
AT Hi iR (NCET-07-0597) % B L 4

EZE® .0k (1983 — ), B, i T N B LS A, 32 BN SR UG 47 RO 4% 07 T 5 .
Efrnail-zhangchi@tju edu. cn

SRR N EFH 1938, 55 Wb A Bfz 8 A 500, H TS SR BOG IS K i T SE 5 T R AF SR
E—mall:chywang@ tju. edu. cn

* WA 5 R A . E-mail: huminglie@ tju. edu. cn



14

IR

—

=

TR R UK O i A FE K b E A W D R
B U L 58 A5 R )T L T RORS A R i T
K287 e DT8R L B R LA RV 2 A e

¥ 20

ik g

1A A I 5 K Y R 37 T AR 47 BB O

101

P AE SR o 2 T Ak o OE AR 1 EOR AR AR
T SRR H A J di DAy IR [T AR BRSO BT R £
(FURE [ AR BOL A O s B3 58 SR AR S % R A 3
- HL A ) 20 ) 8 4 PR BT P Is AT i T BT IR B
X 26 R R BRI T B N Y BE— 2 e Al . T

BIURE LT WOt A A H B (8 BT S v A 220 9 52
60 2% P R A R 18 A T i

JELT PO A Y 7 A1

B i 6T ATl O R (LD) e liE . K
JEE AR 7 L Ik e SO A 9 A T LG £T OB A%

i==x

(GAC]

07 P o fff R 3 — A e TR B O 3 R AR o O T

P 3L B AL L ARk E bR BRI
KTETHE YD BALZE KB E R (LMA) G T &
AL (PCE) LT BRI e 4l iE . Horpik

LR EAR 70 pm B BRIR G T AR DG 27 A D

A
JE S g 4 I e OB T B IR 3 G T Bk
MREHRE N 265 n] A MR 10. 18 MHz BEOGIK
M 2 A 46 5 IR TE Sy 400 fs, HA K b RE T

(iboRiiluS <hEyQURT O N IS PN SR AP RIS 4
JeE TS T Z S B AR Z R TR

Iy ORIk b i AR 5 0 R RO R S i
:"EU]

F T 13 1) SR A 7 T AR D' 21 BRSO 45 68 1)
(22 o B2 5% (0 IR T8 I 2 o RO 45 4 - 0 AR G 7

(1 L A 5 A - AR SO T I 7 AL 2 K
T AOGER I B R A s AT 1 WAk OB i — A
i I T S 0 O° ) B4V O JE 5, S L T 3 2 K
A] 4 A W I 85 (semiconductor saturable absorber
mirrors, SESAM) [ K4 37 1 #20'% £F 4> 1F 64 gt
B, I L 3 78 1 A 3G OGS ST 06 &
PR ] 38

2 JEHE

B P FRR 1.3 m 4B YD ¥l AU R K
1537 10 RO 21 Cal DU S AR BB B0 A IR 2 /DG

He WO BRI AEE LT T v A% i, BoAT AR GF 9 R BT AR
FEPEMUE N BB A 45 4 . X B R AR TS 5 B
L7 WO AR A St K A RS A B R K b

e 58 BB G 21 O A 32 BR T 27 58 T AR T AN BE 2R

PIESIE Y O NS RS RAR 6 i)

3 LEgR

LR R SO B BRI T A B P (F-
P) 2 RIS IR I 25 0 LR e BN & 1 TR . filis R
oy B KA 976 nm A9 K ) LD, filiiz e &5t
FEFE DN 11 mm AR BRI B (AL # & ADGEF Ok
2725 W2 A2 R 150 mm DU w5 B A 2 7 A L 3
18 GCHE A i 1 Y 2T i 160 AF S G 8°#f L BT Uk B R
M7= A JGEF I o — AT BE B 0% F s ELHEAE O i i
It » IR 23 1A S Bt 5 SESAM T iUBOG 1 Hk
JiE o Ailis v X BE DML AE 25° AR B X i K
976 nm [ 4l 8 6 % 1 F K F 9500, WAL A BT X
HL K 1045 nm (OGRS RKTF 99 % HAEH
JE T B ARIE G RO LR RS G SRS AGET L TR
B 9806 T8 0 BB T AN 2 F Rt Il LD i
W AR B 58 DM2 T F 47 &6 B . BRI
SESAM J& 3T GaAs/AlAs A $i #% & 5t Bt b K
Iy FHRAME AR A K InGaAs & T BE45 0 . 41k
WS Ry 65 V0, I R A 35 26, M I BE L A
20 pl/em® PR EFRIN 500 fs, SCH bl £E 1N
8 mm [ 3F Bk M % 50K O R R 7 SESAM. |, M
L3R4S B R ST T e R . b T
WK AT 38, SESAM i 4fi A T — X 600 line/mm
() A LK B 3% A 25 [B) R I S M X (] BE 24 o
60mm , S 1 HE 4 A4 S RO R i ORI Y
o3 R 2 A I 52 o B AE SR Z TR AT

—2F U fr. SESAM R B ZE BEER T R fEOL R L
G o [ s S 31 2 (1) S B P8 A T O i e A 2

976 nm

[ JE& 706 T ) — ¥ 2ol 3 O M A O B R Ao
LD

DM 1
/i
’~

B ] LA SE BUTEEOE F o0 B A AT IR i

-

7!

grating

Yb-doped LMA fiber

SESAM AL DM 2

B S g6 B ] 4 1A S ORIk o s 3
Fig. 1 Simple cavity configuration.

The inset is the pulse train from the fiber laser
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Fig. 2 Output characteristics of the mode-locked
fiber laser at different wavelengths. The measured
laser spectra (a),(c) and the corresponding long-range

autocorrelation traces (b),(d)
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Fig. 3 Measured laser spectra (a),(c) and the
corresponding autocorrelation traces (b), (d)
for the two- and four-pulses operation
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from the mode-locked laser
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