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LhARA, the Laser-hybrid Accelerator for Radiobiological Applications, is a
proposed novel facility capable of delivering high intensity beams of protons and
ions that will enable radiobiological research to be carried out in completely new
regimes. A two-stage facility, the first stage utilizes laser-target acceleration to
produce proton bunches of energies up to 15 MeV. A series of Gabor plasma
lenses will efficiently capture the beam which will be delivered to an in-vitro end

station. The second stage will accelerate protons in a fixed-field alternating-
gradient ring up to 127 MeV, and ions up to 33.4 MeV/nucleon. The beams will
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end station. The technologies demonstrated in LhARA have the potential to « A beam waist at the S/m
underpin the future of hadron therapy accelerators and will be capable of energy collimator

delivering a wide variety of time structures and spatial configurations at
instantaneous dose rates up to and significantly beyond the ultra-high dose rate
FLASH regime. We present here recent progress and the current status of the
LhARA accelerator as we work towards a full conceptual design.

LhARA Baseline Design

« Although successful, solutions for smaller spot sizes remain challenging.
« End station spot-size flexibility is impacted
« Stage 2 FFA injection conditions (Twiss p = 50m) are crucial to meet.
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« Gabor electron plasma lenses will capture & focus the beam.
» Stage 2 accelerates the beam in an FFA ring, with an extraction line transporting « A promising new configuration is being investigated that includes two further
the beams to two further end stations. Gabor lenses.
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The SCAPA beam is tracked in MADX, BDSIM, and GPT models (excluding space

charge effects) for validation, with good agreement observed.

matching
/ « Transport performance is once again impeded when space charge effects are
Beam considered, with further emittance growths observed.
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An improved understanding of LhARA'’s laser-target generated beam has
nighlighted potential issues with the flexibility & stage 2 operation of the
naseline design. Whilst optimization of the nominal optics configuration has
peen achieved, the requirement for smaller spot-sizes has prompted an
% investigation into a promising new configuration with seven Gabor lenses.

X' (x1079) Optimization of this design has yielded improved flexibility performance.
Research remains ongoing to assess the feasibility of this new configuration.
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« LhARA’s baseline design modelled Beam  Emittance (m) Beta(m) Alpha
: _ Pre-CDR 3.26 x 1077 4.39 -50.22
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facility
. ELrRiFI{aKitiiS shared with the proposed | Tha heam remains highly divergent Contacts
SEtup. o as a result of space charge forces
« Normal laser angle of incidence.

« Beam down-sampled to the nominal
15 MeV +/- 2%.

« The temporal and spectral profiles « John Adams Institute for Accelerator Science, Royal Holloway, University of London
remain approximately uniform over « Email: william.shields@rhul.ac.uk
the regions of interest. - Website: www.lhara.org
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