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o - CcAP:
Motivation for a laser-driven ion source

What are the benefits for a laser driven proton/ion source?

High instantaneous dose rates - full treatment doses
possible in a single shot?

Flash dosing with ultra-short particle beams - sub ps
duration.

Source flexibility - simple switching of ion species.

More compact (cheaper) accelerators - higher
accelerating gradients.




Current status of laser accelerators
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(CcAP:
Current status of laser accelerators

Many acceleration
methodologies, but
most studied and
pest characterised Is
sheath acceleration
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CAP
How to achieve these particle beams

A number of commercial laser systems are available to
purchase of the order 100 TW which should be capable
of producing stable, >15MeV peak energy beams.

Example of laser options from Amplitude:

Pulsar 60 Pulsar 140
Rep. rate 5Hz™
Pulse Duration <25fs@
Peak Power ¥ >60TW >140 TW
Contrast 4 >1:10%
Energy Compressed 15J >35J
Energy shot-to-shot Stability < 1% RMS
Strehl ratio * >0.85

Would aim for ~100TW system 7




Targetry

Requirement for 10Hz operation:
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Proposed Layout




Proposed Layout
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R&D Effort Requirements m

- Continued development of tape drives to minimise the
shot to shot variation in focal plane position and to
ensure surface flatness - ongoing now.

+ Adoption of machine learning and genetic algorithms
for proton/ion source optimisation at 10Hz - beam
charge, peak energy, beam divergence.

+ On shot, passive diagnostics for ion beam
characterisation - needed?
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Summary
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Laser driven source offers f :,.'5%
unique properties which might 2
be desirable for particle |
therapy. ;

- Sheath acceleration is well
understood and offers
appropriate beam parameters
for LhARA.

R&D requirements ongoing and
manageable.
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