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Why do we need proton radiography?

<> Proton radiography/CT imaging has a big potential to minimize the uncertainties of proton stopping powers (PSP)
from 3-5% or bigger (currently used in clinics) down to 1%. This is necessary to make an accurate proton
treatment plan for the patient and spare surrounding healthy tissues

<> Proton radiography/CT delivers PSP directly, thus model independent

The Idea/Concept = Ideal tracking detection system
€ Both tracking & residual energy (or range) detectors equally fast to process high amount of protons (~108/cm?/s)
€@ Good energy resolution detector (<1%) required for accurate PSP determination
€ Good angular resolution required for proton selection to minimize image blurring due to multiple Coulomb scattering (MCS)
€ Tracking detector built from low Z and small Water Equivalent Thickness (WET) materials (<0.5 mm) to minimize MCS

€ A complete proton radiography image acquired in the time scale of seconds

Systems used so far in experiments
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Potential Impact

A fast and compact detection system, which provides a proton track with good spatial,

angular and energy resolutions (compatible with reconstruction algorithms), will deliver an
accurate proton stopping power map of the patient to fully benefit from proton therapy




