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Research on ultra-high energy electron beams for
FLASH radiation therapy at ELSA
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Ultra-high energy electrons (UHEE) are used to investigate their effect on tumor cells and healthy tissue
in short pulses of microseconds at the electron accelerator facility ELSA. This may enable highly efficient
treatment of deep-seated tumors due to the FLASH effect. In a preliminary setting electrons with an energy
of 1.2 GeV are used to irradiate cell samples which are located inside a water volume, representing the human
body. Irradiation occurs with dose rates of up to 10 MGy/s due to the short pulse lengths of 250 ns. The relative
biological effectiveness (RBE) can be determined by assessing the cell survival of tissues under FLASH and
conventional conditions. For a precise dose determination, dose measurements via radiochromic films are
utilized and compared to simulations with Geant4, that reproduce the electromagnetic shower process.
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