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LhARA Facility
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Introduction to lon-Acoustic Work
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Introduction to lon-Acoustic Work

Cross-Correlation between acoustic signals and luminescence
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Understanding the Beam Shape
Optimised Beam Shape
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Understanding the Beam Shape
Pole-Tip Fields

Run:30, Shot: 1
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Conclusions and Future

* Investigate the impact of the heam shape on the optical signal using Ansys
Zemax OpticStudio

« Implement a model PMQ in FEMM (or similar) and test offsetting the magnet
segments
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Introduction to Plasma Lens Work
LhARA Facility
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Introduction to Plasma Lens Work

Principles
* The focal length (f) of the Gabor lens:
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Introduction to Plasma Lens Work

University of Swansea Setup

Electron source

oid: B ~40 mT

Brillouin density limit:
ng = 7.8x10 m-3

Phosphor screen
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Generating a Stable Plasma Lens

Electron
beam
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« An oscillating field can generate a plasma; however, the
plasma has low electron density and lacks stability

* The dimple is essential for producing a stable, high-density
plasma
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Reaching Desired Focal Length
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Conclusions and Future

« Conduct Experiments using Ar instead CO,

« Implement numerical simulations (WarpX) to verify the diagnostics
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Introduction to PoPLaR

LhARA Facility

Gabor Lens Concrete Shielding Wall

Beam to the high energy in
Profile Manitor vitro end station

Radiation Shutter '

Vacuum Valve

RF Cavity Beam to the low

energy in vitro
end station

Octupole

Collimator

line

. r*j

Fixed field
accelerator ring

4 Extraction
Dipole ' FFA Magnet

Quadrupole Extraction line

Beam Dump matching

TP Y.

Kicker Magnet

In vivo beam line

i Injection Line Beam
matching
B toth RF cavities for
ine:rr:o :nd © longitudinal phase
station _ space manipulation
Capture
\ Matching and
energy selection
Beam from the
laser target
15098 mm S
Imperial College London 1

18/12/2025



Introduction to PoPLaR

* Proof-of-principle Laser Radiobiology Experiment

* Provide a base to complete a systematic comparison of
laser-driven and conventional (cyclotron) proton beam
radiobiology

» Based at Scottish Centre for the Application of Plasma-
based Accelerators (SCAPA) at the University of

Strathclyde
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Pre-Phase 1
Optimising
PMQ Positions
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Improving Uniformity

Optimising Scatterer

Au (10pm)
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Cell Irradiations
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Shot-to-Shot Variation

Dose per shot (Gy/shot)
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Estimating the Dose per Shot

Number of Desired Dose Received Seeding
Shots /Gy Dose /Gy Densities
4 1.2 2.45 250, 500,
1000
7 2.1 4.29 500, 1000,
2000
14 4.2 8.58 1000, 2000,
4000
4 1.2 2.45 500, 1000,
2000, 4000

Imperial College London
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Uniformity

CV:16.1+ 2.6%

Flatness in X: 26.4 + 5.5%

Flatnessin Y: 29.6 + 4.7%
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Conclusions and Future

* Perform a Repeat

« Shot-to-shot Variation
* Requires an in-beam diagnostic

* Improve Beam Uniformity
« Can be achieved by moving the Cu scatterer closer
* Longer term: Introduce more quadrupoles and potentially a dipole chicane
« Also achieves a higher dose
People
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Simulation Model
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Understanding the Beam Shape
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Understanding the Beam Shape
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Improving Uniformity
Optimising Positions
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Estimating the Dose per Shot

Number of Shots Taken Mean Dose Across the Cell Dish /Gy Mean Dose per Shot /Gy
10 2.88 0.29
5 1.69 0.34
10 3.1 0.31
5 2.18 0.44

Shots Required
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Uniformity Improvement

Comparison of Uniformity
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