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Introduction Facility Capabilities

The Oxford Plasma Accelerator Laboratory (OPAL) is a dedicated facility ¢ OPAL is equipped with a kHz beam (1 kHz, 50 fs, 2.5 mJ) and a main beam.
to study channel-guided laser wakefield acceleration (LWFA) with high- ¢« Main beam (10 Hz, 45 fs, 0.6 J) is energetic enough to form CHOFI channels

resolution high-volume statistics. The facility houses a dedicated 80 m? and accelerate 100 pC charge, 200 MeV average energy, electron bunches.
Iaser area adjacent to 2 target areas (40 m? and 46 m2 in area.) * Jan 24 upgrade to (10 Hz, 35 fs, 1 J) includes 100 mJ compressor, enabling
/ e ”’ Wm - independent compression of 2 beamlines, and 100 pC, 800 MeV, bunches.
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Phase space of Bayesian-optimised electron acceleration simulation using
main beam parameters (a) (500 mJ, 45 fs) and (b) (900 mJ, 35 fs). (a) yields

Laser area containing kHz beamline Dedicated 2.5 mx13mx1m  p ncpes of 200 MeV, 3.3 kA (b) yields 800 MeV, 5.2 kA, both yield ~100 pC
vacuum chamber in Target

Area 2 for LWFA experiments.

and main beam amplifiers. bunch charge and percent-level energy spread.

Diagnostic ensemble

Single-shot 2-colour Nomarski Interferometer Input mode diagnostic Fluorescence camera
Used to characterise 1017 cm™2 CHOFI channel Used to measure pointing jitter This camera is used to measure target
plasma & neutral density profiles with low (<10 of drive beam. Enables on-shot longitudinal density profiles.
mrad) phase noise in both colours [3]. focal spot characterisation.
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First Results

OPAL kHz beamline demonstrated kHz operation of HOFI channels [1]. OPAL characterised truncated channel injection gas target uniformity [2].
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Planned Experiments

Investigate new methods of improving CHOFI channel quality. Investigate controlled injection in channels [2].
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