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Er-doped all fiber lasers based on chirped-pulse amplification

LI Lang, LIU Yang, WANG Chao, PAN Haifeng
(State Key Laboratory of Precision Spectroscopy, East China Normal University, Shanghai 200062, China)

Abstract: In order to achieve ultrashort laser pulse output by all fiber chirped pulse amplification technique, dispersion
compensation fiber and single mode fiber were used to stretch and compress the laser pulse in the time domain, respectively. The
laser system was structured by three components: oscillator, pre-amplifier and main amplifier. The whole laser system was
verified theoretically and experimentally. Ultrashort pulse laser with pulse duration of 420fs and average power of 1. 81W was
obtained. One piece of periodically poled lithium niobate crystal was employed to yield second-harmonic generation, so that the
operating wavelength was extended to near infrared region centered at 780nm with full width at half maximum of 11nm. The

results show that the spectra distortion can be precisely controlled during the whole amplification process by adjusting the insert

dispersion. The study could be very helpful for study on high power all fiber ultrashort fiber amplifiers.
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Fig. 1 Experimental setup
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Fig.2  Output spectra ofthe oscillator

HAERE R RE IR, G, PRSP/ 2E
—RE R B RO 2T PRI A TS 9 IE @R, X R L
HAAMERE PRUE Rk s e i B TP A S R R R A
2 FHCERPK P RE R, Dbt EE T e, S5 Ah—
AN i Y ONG VB b ed e e ek kel f e A
DOk i RN L e S =<9 T i T P S T G i
R B BE G AT A8 DR UK Bt A SROE ik e
DTG R A AR TE 280 EORGHOL K i RE
PE—BTOR LA, i RE A% 76 i 31 R 4 2= AN R 4,
PRI , A6 K R S5 AR 3 R 258 0 M) P 4 DG 47 s 7 i
AR 4 €00 IR A ) 0T T 4 DI 2T 445 g g W WKk i A
RGURAR T B AEORSCHERR 7, d g A R
HEAROBZT RO IEE , 255 25 TEHE £ AR AL A0V, 19 21 1R
TG T, USROS K b~ i 42 588 8ps , P14
IR0 100mW , FUBCR B G REE AR A7 2
AR—F JERE AT 17om , JGHE LS K 5 2 4
K3 B,

1.OF

FWHM:17nm |
o8} 1

0.6f

0.4f

intensity/a.u

0.21

0.0

1540 1560 1580 1600
wavelengthfnm

FWHM:8ps 1

=15 =5 A 5 15
time/ps
Fig.3 a—output spectra the pre-amplifier ~b—pulse duration before the
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Fig.4  Average power of the main amplifier vs. pump power
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