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Abstract In this work, self-similar fiber laser amplification technology and nonlinear spectrum broadening are
employed to overcome the gain limitation of the fiber. Using high-effectivity dispersion compensation, a high-quality
pulse with the pulse width of 50 fs, average power of 30 W, central wavelength of 1030 nm, and repetition rate of
40 MHz, corresponding to a peak power of 17 MW, is realized. The system employs a saturable absorber for mode
locking and chirped fiber Bragg grating for dispersion compensation in the cavity. In comparison with a chirped pulse
amplification system, the proposed system has the advantages of simple and high integration. The stability and
robustness of the proposed system are greatly improved through fiber thermal management technology and field
programmable gate array (FPGA), which significantly promotes the applications of high-power femtosecond fiber
lasers in many mainstream fields of sciences and technology.
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Fig. 1 Experimental setup of high power femtosecond self-similar fiber amplification system
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Fig. 3 Pulse parameters after pre-amplification and pre-chirp management.

PR BBk ) s (b)) T W8 Rk 45 3L ) 14 Bk e

(a) Output spectrum after

pre-amplification (Illustration is output pulse after pre-amplification); (b) pulse after pre-chirp management

0308001-3

%
e



H |

i b

XETHN 2.62 W ATHACE N 77 % . @ PH 35k
X6 2z ] 7 ] B A 2 e B oo i At ) A R o
ZA 3] T WK IV b i) BE B2 kg 130 £, ANl 3(h) TR
PRI A ik o 1 ARLARLE A 15 ol Ik o R ek 0 ) A
A K AR ZEOGEF S80S B AR 6 K b g i —
AT B0 A 9 ik o 5 B2 AT £ AR B 5 A ik o 0 (i
A R T 0 [ AR L AR A T 02 R A
5556 %t =22 T A7 A R B BOBOR i R o B
(O R HL TR A B R L R O ok o i AR & A 0
ANHE R 46 1Y 55

R T AE AR R R S B AR AL AR PR
WO T I B G il A I R R 7 A S R U L AR
SO JROK A 25 AR P R Bk b A AT T BUE AR
L, 3B OGLF BE Hy 1.8 m ., T W WK A LS B O K
whSE RN 130 fs, TNy 2.62 W, Jik vh i Ak i 2 4 5]
4 fis . FERK s AL — B Be (0~0.6 m BrBo . M
TR0 Gk b T R A L AR R A A T R A LR

= =
o =2}
S S

Distance /m
(=)
®
S

<
'
S

250 300 350
Frequency /THz

AR LM RO o O ORI R BE L R I DY (0 B
M /0 ok o JR R R A A K b i A SR B B
(0.6~1.8 m BrBO) , A R I IS S 1% 45 58 , L £F v i €
BN AR T S P UK o e g S 4 5 SR T B A bk o 58
JEE BRI K w0 Dy R AR L S SR B BOG I 2
APRFF AL AR A I A G 0 A 1 Jok ot 2 %
HFEOCE R AR K5 A bk i A 25 2R il
2 AR AR LR B S MR O R i BN L 58 Lk

80 nm, i it A1 FERUA R Ty =Ar » A - A‘—;WE}

Y R AR e ik o 78 0 E B LA R (T R 50, 5 Bk
IR RA G X T bk ol T, R 0.4415 A0 2
e L P AR 48 B B K e B R 5 Ax kg Ik ot 3 BE s ¢
S A R ko O B ) . AR RN 1Y PR
FHTR Ik i s B8 328 e g h A, TR ARG DL P 2008 7%
A A RIE AL RRAE , UL IR FE 1.8 m 3 25 Y6 £F o ik vh
SCHELT A AL AL

Distance /m
(=]
®
(=]

0.40

-3 3 6 9
Time /ps

-9 -6

B4 BB i fb A R PR 40 A . () ST AL 5 (b) ik v Ak

Fig. 4 Mode field distributions in the simulation of pulse evolution. (a) Spectral evolution; (b) pulse evolution
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Fig. 5 Results from numerical simulations from main amplifier. (a) Output spectrum; (b) output pulse
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and after compression; (b) spectra under different output powers
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