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FLASH regime. We present here recent progress and the current status of the
LhARA accelerator as we work towards a full conceptual design.
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« LhARA is a proposed state-of-the-art accelerator for radiobiological research 3 ocupol & quadrupole station
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. LhARA is conceived to be developed in two stages [1,2]: o

« Stage 1 will generate high flux proton and ion beams from laser-target
interactions via the Target Normal Sheath Acceleration (TNSA) mechanism.
Gabor electron plasma lenses will capture & focus the beam.

« Stage 2 will see the beam injected into an FFA ring. An extraction line will
transport the beams to in-vitro and in-vivo end stations.

A new configuration is being investigated that includes a further two Gabor

lenses.

« These are installed after a new 2.5 m long drift after Gabor lens 5, in the
same configuration as Gabor lenses 4 & 5 which sees an additional 20 cm
drift length included. Only one collimator required for both stage 1 and stage
2 operation. The total length increase is 5.314 m.

« Work towards a full conceptual design is underway. Here, we show progress on
understanding the beam generation and subsequent tracking performance.
« BDSIM [3] and GPT [4] are used in start-to-end Monte Carlo simulations.
« The baseline design and a new experimental configuration are modelled.

The SCAPA beam is tracked through models in Madx, BDSIM, and GPT models
(excluding space charge effects) for validation, with good agreement observed.
« When space charge effects are considered, an emittance growth is again
observed impeding nominal transport performance.
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600 An improved understanding of LhARA laser-target beam has highlighted
potential issues with the flexibility & stage 2 operation of the baseline design of
400 Beam Emittance (m) Beta(m) Alpha LhARA. Whilst optimization of the nominal optics configuration has been
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g SCAPA 7.98¢~8 21.62 99993 design has yielded improved flexibility performance. Research remains ongoing
to assess the feasibility of this new configuration.
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« Beam transport performance is not
adversely affected.
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