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Laser-hybrid Accelerator for IMPERIAL

Radiobiological Applications
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[1] G Aymar et al., “LhARA: The Laser-hybrid Accelerator for Radiobiological Applications” Front Phys 9 (2020) 567738 2
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Real-Time Dose Mapping System
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lonacoustic Process
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[3] Freijo C, Herraiz JL, Sanchez-Parcerisa D, Udias JM. Dictionary-based protoacoustic dose map imaging for proton range verification 4



Developing an lon-Acoustics Proof-of-
Principle Experiment
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Laser-Driven Source CALA. « LhARA

Laser & Target Parameters Energy Distribution Spatial Distribution

ATLAS3000 laser at the Centre for Advanced Laser
Applications (CALA)
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Laser Power [TW] 200
1012
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Laser Intensity [W/cm?] 4x10%° L T 2
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1010
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(current parameters that are still being ramped up)

ﬁ pgthon ! [4] Krausz, F. (2016). cala. cala-laser.de

[5] Fuchs, J. et al. Laser-driven proton scaling laws and new paths towards energy increase ©



LION Beamline
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[6] T. F. Rdsch et al., Laser-driven ION (LION) acceleration at the centre for advanced laser applications (CALA) 7
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Emerging Proton Beam CALA < LWARA
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Acoustic Detection: Transducers

Matrix Array
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Center Frequency 3.5 MHz
Bandwidth 60%
Elements 1024 (32x32)
Pitch 0.3 mm

Center Frequency 5.3 MHz
Bandwidth 75%
Elements 192 (192x1)
Pitch 0.23 mm
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Dose Calibration: Liquid Scintillator
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Predicted Energy Depositions: TMPERIAL
CALA
SmartPhantom

Energy Depositions
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Pressure Distribution & Acoustic
Wave Propagation
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Laser-hybrid Accelerato
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k-Wave
A MATLAB toolbox for the time-domain

simulation of acoustic wave fields

[3] Freijo C, Herraiz JL, Sanchez-Parcerisa D, Udias JM. Dictionary-based protoacoustic dose map imaging for proton range verification. Photoacoustics
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3D Pressure Reconstruction

Iterative-Time Reversal Algorithm
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Optical Reconstruction

Central column reconstruction

Reconstructed image, central column
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Reconstruction across a row near the Bragg peak
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Proposed Instrumentation

The SmartPhantom
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Conclusion CALA.. «LhARA

 LhARA aims to explore radiobiology in new regimens

* Dose mapping possible with ion-acoustics & liquid scintillator

* |[terative time-reversal algorithm: 3D reconstruction

* Calibrated pulse-to-pulse 3D dose mapping possible with the
proposed instrumentation

Experimental results in a few months!
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CALA.. « LhARA

Thank you!
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