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values), beam position, spot size, and intensity within a single beam delivery. Monte Carlo dose644
reconstruction using independently measured beam parameters showed good agreement with reference645
simulations for longitudinal profiles, validating the fundamental approach.646

However, clinical implementation requires resolution of identified limitations including energy calibration647
offsets, CMOS detector saturation at higher intensities, acquisition synchronisation challenges, and lateral648
profile reconstruction accuracy (77% gamma pass rate at 2%/2mm for the box field). Ongoing detector649
development, including improved photodiode readout electronics, scintillating fibre profile monitors, and650
integrated data acquisition systems, will address these challenges. Once refined, this approach offers651
significant advantages over current PSQA methods by enabling independent verification of beam delivery652
parameters while maintaining patient geometry and reducing clinical resource requirements.653
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