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Acceleration of electrons from a linear accelerator by
a laser driven plasma wave at CLARA
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Plasma based accelerators have achieved beams with multi-GeV energy, percent-level energy spread, micron
emittance and stability over a full day however it remains a challenge to generate beams with all these prop-
erties simultaneously. External injection of a beam from a RF linac into a plasma-based accelerator holds the
prospect of improving the beams from plasma accelerators by combining their high gradient with the high
quality of RF accelerators. If the beam is matched to the plasma, then the initial beam emittance and energy
spread can be preserved. This technique can also be used to investigate the staging of multiple plasma accel-
erator stages in a controlled manner by providing a stable beam to the plasma target being tested.
We present results of an experiment performed at the CLARA accelerator in the UK investigating the exter-
nal injection of the 35 MeV, 20 pC electron beam containing from the linac into a laser driven plasma wave
with accelerating gradient ˜100 MV/m. The beam length was larger than the plasma wavelength resulting
in electrons experiencing both positive and negative accelerating fields across several plasma buckets which
broadens the energy spectrum rather than a pure energy gain. This proof-of-principle experiment is part
of preparatory work aiming towards acceleration of electron beams with near perfect beam quality preserva-
tion. Simulations are also presented for beam parameters after a scheduled upgrade to CLARRAwhich inform
future experiments.
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