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INTRODUCTION

This work explores the effect of ultrashort laser pulses and tailored plasma density profiles on the injector parameter
space, with the aim of optimizing electron injection and acceleration, a step toward meeting EUuPRAXIA's
requirements. The study focuses on leveraging a new OPCPA based high-energy, short-pulse laser system developed
at the Lund Laser Center. The 10 Hz, 250 mJ laser arm, with its ultrashort pulse duration of 9 fs, is particularly suited for

exploring laser wakefield acceleration.

PARAMETERS RESULTS AND ANALYSIS
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contracts while propagating through a density up-ramp. This
alters the phase velocity and structure of the bubble,
significantly impacting electron injection and acceleration

dynamics through phase locking.
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Demonstrates the impact of varying pulse duration at a fixed
spot size.
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Plasma density profiles tested using the Fourier-Bessel
Particle-in-Cell (FBPIC) code. o
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Top panels show laser intensity profiles at three time steps, 1000 /w This was observed
along the — . . S , | experimentally!

revealing increased pulse concentration —
propagation axis i.e self focusing.
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