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• CCAP
– Importance of radiobiology programme.

– Laser-driven ion beams – multiple species and ultra-high dose rates.

• Base-line design.
– Laser-driven ion beam.

• High intensity beam.

• Energy spectrum and large angular spread.

– Gabor lens capture.

– Transport.

– End-station.

• Simulation.
– BDSIM.

• Capture, transport and end-station simulation in one code.

• Verification of the optics design.

– Geant4 and Geant4-DNA.
• Geometry and material details in the end-station.

• Estimate dose in the cell layer and variations in the simulation models.

Plan
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• Motivation for radiobiology program.

Introduction



The Centre for the 

Clinical Application 

of Particles
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• The Centre for the Clinical Application of Particles (CCAP) 

was formed 

• General goals.

• Current activities.

– Gabor lens

– Laser-driven ion beams

– Design studies.

• In-vitro

• In-vivo

– Detector designs for online beam characterisation and dose

measurement.

– Simulation.

• Laser Accelerator for Radiobiological Applications - LARA

The CCAP



LARA
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• Laser Accelerator for Radiobiological Applications

• For in-vitro cell irradiation.

LARA

End station
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• General principle

• energy vs angle plot

• proton and carbon beams

Laser-driven Ion Source
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• Gabor lens.

– Uses a plasma to generate a strong electro-static focusing field.

• Schematic 

• Picture

Capture
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• Energy selection.

• Vertical delivery of the beam to the end-station.

• Species selection.

• Collimation and beam dumps.

Transport
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• Vacuum window

• Picture of sample holder.

End Station

cell nutrients

solution 

30 micron cell layer

150 micron sample 

container base

5mm air gap

250 micron 

scintillating fibre

50 micron mylar

vacuum window

beam
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• Energy deposition and dose calculation.

– Very important for the design of the end-station to ensure the 

cells receive the desired dose.

• Various low-energy physics models in Geant 4.

• Initial studies to look at the variation in dose delivered to the 

cells for the different models.

Geant 4 simulations
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• Beam line design with BDSIM.

• Comparison with optics design.

• Tracking simulations.

– Input beam specifications.

Geant 4 simulations


