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Status of electron acceleration experiments at the
BELLA center
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Laser-plasma accelerators (LPAs) have potential to enable compact light sources and high-energy linear col-
liders. At the BErkeley Lab Laser Accelerator (BELLA) PW facility, electron bunches with energy up to 8 GeV
have been generated using laser pulses with peak power of 0.85 PW (energy 31 J) and an acceleration length
of 20  cm. In order to accelerate over this distance of 15 diffraction lengths, a preformed plasma waveguide
based on inverse bremsstrahlung (IB) heating inside a capillary discharge was used [1]. Simulations show
the energy gain can be increased to beyond 10 GeV, but with lower density than is feasible with IB heating.
The recent addition of a second beamline to BELLA PW has allowed for the use of plasma channels formed
by optically field ionization [2-4], which enables optimized density. We will present guiding and acceleration
results using this new capability.

Footnotes
[1] Phys. Rev. Lett. 122, 08401 (2019)
[2] Phys. Rev. E 102, 053201 (2020)
[3] Phys. Rev. Research 2, 043173 (2020)
[4] Phys. Rev. X 12, 031038 (2022)

Funding Agency
This work was supported by the U.S. Department of Energy (DOE), Office of Science, Offices of High Energy
Physics, DARPA, and used the computational facilities at the National Energy Research Scientif

Paper preparation format
LaTeX

Region represented
North America

Primary author: GONSALVES, Anthony (Lawrence Berkeley National Laboratory)

Co-authors: PICKSLEY, Alex (Lawrence Berkeley National Laboratory); MIAO, Bo (University of Mary-
land); GEDDES, Cameron (Lawrence Berkeley National Laboratory); SCHROEDER, Carl (Lawrence Berkeley
National Laboratory); BENEDETTI, Carlo (Lawrence Berkeley National Laboratory); ROCKAFELLOW, Ela (Uni-
versity of Maryland); ESAREY, Eric (Lawrence Berkeley National Laboratory); TSAI, Hai-En (Lawrence Berkeley



National Laboratory); MILCHBERG, Howard (University of Maryland); SHROCK, Jaron (University of Mary-
land); VAN TILBORG, Jeroen (Lawrence Berkeley National Laboratory); STACKHOUSE, Josh (Lawrence Berkeley
National Laboratory); NAKAMURA, Kei (Lawrence Berkeley National Laboratory); LI, Raymond (Lawrence Berke-
ley National Laboratory)

Presenter: GONSALVES, Anthony (Lawrence Berkeley National Laboratory)

Session Classification: Monday Poster Session

Track Classification: MC3: Novel Particle Sources and Acceleration Techniques: MC3.A22 Plasma
Wakefield Acceleration


