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Optimization of a hollow-core fiber based nonlinear
pulse compressor for laser wakefield acceleration

experiments
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Compact laser plasma accelerators running at repetition rates >1 kHz promise a wide range of applications
in science research, medicine, and security. Commercially available laser systems operating at kHz repetition
rates offer mJ pulses with pulse duration as low as tens fs. To fulfill the resonant condition for the laser wake-
field acceleration, temporal compression of these pulses is necessary. We report on nonlinear compression
of a commercial Ti:Sapphire laser from ~40 fs to <4 fs in a hollow-core fiber compressor with 60% overall
efficiency. We show that controlling the nonlinearity prior to coupling into the fiber proves to be critical to
achieve high energy transmission. Through third order dispersion tuning, the peak power above 1 TW was
achieved, which is suitable for driving a MeV-level laser plasma accelerator.

This work was supported by the DOE under Contract No. DE-AC02–05CH11231, and by NNSA.

Working group
WG1 : Laser-driven plasma wakefield acceleration

Primary authors: DING, Hao (Lawrence Berkeley National Laborratory); FELICIO ZUFFI, Armando Val-
ter (Lawrence Berkeley National Laboratory); TANG, Hongmei; PICKSLEY, Alex (Lawrence Berkeley National
Lab); ZHOU, Tong (Lawrence BerkeleyNational Lab); VANTILBORG, Jeroen (LBNL); SCHROEDER, Carl (Lawrence
Berkeley National Laboratory); ESAREY, Eric (LBNL); GEDDES, Cameron (LBNL); GONSALVES, Anthony J.
(Lawrence Berkeley National Laboratory)

Presenter: DING, Hao (Lawrence Berkeley National Laborratory)

Session Classification: WG1


