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Abstract A high power self—similar fiber laser based on the Yb—doped large mode area photonic crystal fiber (LMA-
PCF) is studied by simulation and experiment. The laser is operated in an all-normal-dispersion region. To obtain
higher power, the laser is performed by Yb—doped LMA-PCF without dispersion map with length of 1.9 m, which
operates in the all normal dispersion. A ring cavity is employed and the stable mode-locking is achieved through
nonlinear polarization rotation with a grating filter. The laser directly outputs the self-similar pulses with average
power of 5 W at repetition rate of 72 MHz with pulse duration of 1.699 ps, corresponding to pulse energy of 69 nJ.
The dechirped pulse is 84 fs which is compressed by a pair of 1200 line/mm transmission gratings. The laser shows
good self-starting property with the beam quality factor M* of 1.41.
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Fig.1 Experimental setup of laser system
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Fig.2 Simulated self-similar pulse. (a) Pulse shape (black solid), instant frequency (green dashed), parabolic fit (red dashed); (b) spectrum
P 3 Ay i Tk o 1) 5 BE RO 3 FE DG £F v i v Ak B . Tk b BB R A G AR TR R BB, G B RRR B

AT i, HE A T PRI A 1) Tk b B P8 RO i 3 EL A AR R R L, HG o i A R L R EE 10,

0302005-3



S I S
20 0

-20 0

normalized intensity /dB 40
1.9 g
1.3 Q)

1.6

E 14

12
§10
;5 0.8
& 0.6
0.4
0.2

-2 079010 1030 1050 1070
Time /ps Wavelength /nm

P 3 BEAEDOLEE b ik b RE L AL AT . (a) I (b) A0

Fig.3 Pulse evolution in fiber simulated. (a) Time domain; (b) frequency domain
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Fig.4 (a) Output power as a function of pump power; (b) power fluctuation of laser output over 1 h
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