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Design of an ion-acoustics proof-of-principle
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LhARA, the Laser-hybrid Accelerator for Radiobiological Applications, is a proposed facility for the study of
radiation biology. The accelerator will deliver ions at ultra-high dose rates and requires real-time measure-
ment of the dose distribution. We have developed an ion-acoustic dose mapping system that exploits the
acoustic waves generated by the beam’s energy deposition. A proposed proof-of-principle experiment is pre-
sented.
A water-based phantom features a beam entry window sealed with Kapton. Three ports located on three or-
thogonal sides mount transducer arrays for detecting the acoustic waves. To calibrate their acoustic response,
a liquid scintillator will be added to the water and its luminescence arising from the energy deposited by the
beam is imaged by two cameras, positioned perpendicularly to each other. The acoustic wave generation and
detection have been simulated in Geant4 and k-Wave, and the optical system in OpticStudio.
The simulation shows precise reconstruction of the 3D deposited energy distribution using the acoustic and
optical systems should be obtained in the proposed design. Combining these will yield a real-time calibrated
dose map in the experiment.
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