38 8 M
2011 4£ 8 A

Hi Mo
CHINESE JOURNAL OF LASERS

£y AR & R
£E%: I A
(

August, 2011
.
(e

KT S0 n ERFMS e fA i) B Sl RS . Wi sl Q
;PE 2

¥ g

2
N #%/i\él
MR Dok RO TR SRS . bR 100124

iz

PRHER AL T2, K 300072

RN 1.2 WH, AR EREZ M E N 1. 04 MHz /9 B BBk b & 2, S 295 2R o8 46 mW 5 24 3ih328 2 3R 44 in 2|
T A SBIEP IR Q WOt Mk wh i b R E AR AL 140~257 kHz I 3 A5 WOL Ik sh 58 8 70 ns, e KEH I FR R
12 mW , # R 5 K B ik ol BB &k 46 nl.

KR BB LA EORE s B ke

hESES TN248.1

Pao =y
HE = Ay

FE HGE T A SRR R S BT AT B B Sh R B sh T Q B AR AT O R . R AIIE I 45K L e s
2.3 W B, SFEH 5 H 2 Z o 170 mW , 41 R (14 24 Jik o

it

TERARIRED A

K 163 n], kvl 58 B 25 R 680 ps. RALKIE L, ST
A A0 PR B Q

doi: 10.3788/CJL201138.0802001
Passively Mode-Locked and Q-Switched Yb-Doped Fiber
Liu Jiang" Wu Sida®

Wang Ke'

Lasers with Graphene-Based Saturable Absorber
Cao Yi'

Wang Pu'
" Institute of Laser Engineering, Beijing University of Technology, Beijing 100124, China

Yang Quanhong®
2 School of Chemical Engineering and Technology ., Tianjin University, Tianjin 300072, China

Key words

1

Abstract A graphene-based passively mode-locked and passively Q-switched Yb-doped fiber laser is reported. Stable
mode-locked pulse train occurres at about 1.2 W incident pump power and the pulse repetition rate is 1.04 MHz in a

ring cavity configuration; increasing the incident pump power to 2.3 W, the pulse width is measured to be about
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140 to 257 kHz along with the increase of the pump power.
OCIS codes 140.3510; 140.3540; 140.4050; 160.4330

680 ps and the output power is 170 mW, which corresponds to single pulse energy of 163 nJ. Graphene-based
passively Q-switched operation is also demonstrated with pulse width of 70 ns and maximum output power of 12 mW

in a linear cavity configuration, which corresponds to single pulse energy of 46 nJ. The repetition rate is tunable from
=]

lasers; fiber lasers; high pulse energy; graphene; mode-locked; passively Q-switched
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Fig. 1 Schematic setup of the graphene

mode-locked fiber laser
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Fig. 3 Optical spectrum of the mode-locked fiber laser
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Fig. 4 Pulse train of the mode-locked fiber laser
1.0

08 F

0.6 |

04

Intensity (a.u.)

02F

0 i 1 A A
—-2000 -1000 0 1000 2000
Time /ps

5 s 00 BRSO bk o vt B2

Fig. 5 Pulse duration of the mode-locked pulse
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Fig. 6 Schematic setup of the graphene passively
Q-switched fiber laser
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Q-switched fiber laser
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Fig. 10 Minimal pulse width of the graphene

passively Q-switched fiber laser
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Fig. 11 Unstable pulse train of the graphene passively
Q-switched fiber laser
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