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Exploration of ultra-high dose rate radiobiology
with laser-driven protons at BELLA

Monday 11 August 2025 14:00 (30 minutes)

Laser-driven (LD) proton sources are of interest for various applications due to their ability to produce short
proton bunches with high charge and low emittance. These sources can be used in biological studies investi-
gating improvements to radiation cancer therapy. Recently, the differential sparing effect on normal tissues
versus tumors using the delivery of high radiation doses >10 Gy at extremely high dose rates (DR), called
FLASH effect, has received increasing attention. However, the molecular and cellular mechanisms underly-
ing the sparing effect are not yet fully understood. To explore these mechanisms, we have implemented a
beamline at the BELLA PW that delivers LD proton bunches at ultra-high instantaneous DR (UHIDR) up to
10® Gy/s. This allowed us to investigate in vivo the acute skin damage and late radiation-induced fibrosis in
mouse ears after UHIDR with 10 MeV LD protons and prescribed doses of several 10 Gy. We observe sparing
of healthy mouse ear tissue after irradiations with LD proton bunches at UHIDR compared to irradiations
with 300 kV x-rays at clinical dose rates and similar total dose. Recent improvements to the LD proton source,
delivery beamline, and diagnostic suite have also enabled first peptide sample irradiations to explore the spar-
ing effect on the molecular level. This talk will provide a summary of radiobiology research activities at the
BELLA PW.
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