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An all fiber multi-laser pulse generation system
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Abstract

We demonstrate an all fiber multi-laser pulse generation system that can output broadband chirped pulse, nano-
second shaped pulse and narrowband pump pulse for optical parametric chirped pulsed amplifiers system with precise
synchronization. Yb'" -doped fiber mode-locked laser and single longitudinal oscillator are used as the optical source for
the fiber system. The ultra-short pulse train generated from the mode locked fiber laser was split into two beam-lines and
both were chirp-stretched to 0.9 ns. One of them was directly amplified to a magnitude of 10 wJ to provide the high-energy
petawatt laser facility with seed pulse. The other was tailored by a 1.2 nm bandwidth filter to form a 140 ps unit pulse. It
was then stacked in a fiber stacker and formed a 2. 3 ns arbitrarily shaped pulse. The shaped pulse was amplified to 10 pJ
to provide seed pulse for the pellet compression. Simultaneously, we sampled part of the ultra-short pulse train from the
mode locked laser. The sampled pulse train was converted to electrical signal and phase-locked to generate trigger pulse
that precisely synchronized with the mode locked pulse for an amplitude modulator. The continuous-wave laser generated
from the fiber single longitudinal oscillator was tailed by the amplitude modulator and then amplified to provide seed pulse
for the OPCPA system. The output of the fiber system can switch between different kinds of pulses with flexibility

according to the physical experimental requirement.

Keywords: laser fusion driver, front-end, fiber laser system
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