
EuPRAXIA-DN Camp I: Technologies

Contribution ID: 23 Type: Oral Presentation

Discharge Plasma Source for Laser Plasma
Accelerator at ELI Beamlines

Monday, 7 April 2025 16:00 (15 minutes)

A. Whitehead 1,2, M. Miceski1,2, R. Demitra3,4, P. Zimmermann1, S. Niekrasz1, A. Jancarek1,2, S. Maity1, P.
Sasorov1, J. T. Green1 and A. Molodozhentsev1

1 ELI Beamlines Facility, The Extreme Light Infrastructure ERIC, Za Radnicí 835, 25241 Dolní Břežany, Czech
Republic
2 Czech Technical University in Prague, Faculty of Nuclear Sciences and Physical Engineering, Břehová 7, 115 19
Prague 1, Czech Republic
3 INFN-LNF, Via Enrico Fermi 40, 00044 Frascati, Rome, Italy
4 Sapienza University of Rome, 00161 Rome, Italy

Laser-plasma accelerators have demonstrated the ability to accelerate high-energy electrons but require im-
proved beam stability and repeatability for practical applications. Pre-formed plasma channels enhance the
stability in Laser-Wakefield Accelerators by overcoming diffraction effects and maintaining laser focus over
longer distances, increasing energy transfer efficiency. The characteristics of such channels are highly depen-
dent on capillary geometry, gas parameters, discharge setup, and repetition rate. This study investigates the
electron density profiles in plasma from gas-filled capillary discharges. Using Stark broadening, we measured
profiles under varying conditions, achieving densities of (2−3)×1018 ��−3. In this presentation, we showcase
the stability and uniformity of the plasma, and the necessity to use long capillaries with limited apertures
to preserve beam quality in high-energy, high-repetition-rate applications. This type of plasma source is a
crucial technology for the 100 Hz plasma accelerator based Free Electron Laser developed at ELI-ERIC as well
as for the EuPRAXIA project.

Primary author: WHITEHEAD, Alex Johannes

Presenter: WHITEHEAD, Alex Johannes


