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Proton therapy offers precise dose conformity with minimal impact on organs at risk, but quality assurance is challenging, particularly with

emerging facilities like LhARA for FLASH therapy. Existing techniques like SEM Grid and Ionization chambers struggle in the FLASH regime
due to the ion recombination effect and lack of real-time feedback. This study introduces the gas jet monitor as a non-invasive solution
leveraging ionization of the gas due to the gas curtain-beam interaction to measure beam profile without perturbing the beam. Equipped with
fast-response detection, it enables online monitoring, reducing calibration time and enhancing treatment efficacy. Optimization of parameters
such as sensitivity and jet density, along with experimental validation, is crucial for proton beam dosimetry. The gas jet monitor shows

promise in overcoming limitations of conventional techniques, facilitating advancements in FLASH therapy.
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After upgrading the existing gas-jet system as mentioned above, a
novel non-invasive diagnostic technology can be developed and
integrated into the advanced proton and light ion beam therapy

facilities.
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