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Fig. 1. (color online) Experimental setup of femtosecond laser amplification system. (AL, aspheric

lens; DM, dichroic mirror; HR, high-reflectivity mirror; RAR, right angle reflectivity mirror; SESAM:

semiconductor saturable absorber mirror).
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Fig. 2. (color online) Pulse duration (squire) and spec-
trum width (triangle) evolution over one roundtrip
(DDL, dispersive delay line; OC, output coupler; SA,
saturable absorber).
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Fig. 3. Operational states and output power as a func-
tion of the pump power. Squire: continue wave; Cir-
cle: single-pulse mode-locking; Triangle: double-pulse

mode-locking.
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Fig. 4. (a)Autocorrelations and (b)spectrum as a func-

tion of pump power.
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Fig. 5. (color online) (a) Pulse duration (squire: mea-
sured; solid line: simulated), spectrum width (trian-
gle: measured; dashed line: simulated) and (b) cor-
responding time-bandwidth product (measured) as a

function of net cavity dispersion.
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Table 1. The output parameters of oscillator with dif-

ferent net intra-cavity dispersion.

BT EAEEEE/ps 2 BPSEEE/fs 6 %EEE /om TBP

a 0.00888 566 9.8 1.51
b 0 532 6.6 0.95
c —0.0281 587 4.0 0.65
d —0.0577 704 3.0 0.58
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Coupling dynamics for a photonic crystal fiber
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Abstract

A femtosecond laser single-stage nonlinear amplification system composed of Yb-doped large-mode-area single-
polarization photonic crystal fibers is demonstrated. Effects of net cavity dispersion and pump power on oscillator
output parameters and the evolution dynamics of the amplified pulse after compression are discussed for different seed
pulse parameters. Under the experimental conditions in this paper, the longer and less chirped pulses are obtained
with a larger negative net intracavity dispersion in the oscillator. When a nearly-transform-limited pulse is chosen as
seed pulse nder the condition of oscillator pump power of 4.53 W, the shortest nearly-pedestal-free amplified pulse is
achieved under the amplifier pump power of 60 W after the dispersion is compensated by a grating pair, in which the
pulse duration is 45.7 fs with an average power of 28 W at a repetition frequency of 42 MHz. When the oscillator pump
power is increased to 5.08 W and most nearly-transform-limited pulses under the pump condition are selected as the
seed pulses, the maximum average power of 34.5 W with a duration of 53.5 fs is obtained at an amplifier pump power
of 70 W.

Keywords: large-mode-area photonic crystal fiber, femtosecond laser amplification, nonlinear amplifica-

tion, self-phase modulation
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